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To the d Honovs Ass 


Sir Robert- Walpole, 


Knight of the Moſt Noble Order 
of the Garter, Firſt Lord Commiſſio- 


ner of the Treaſury, and Chancellor 
of the W 9 / like 


SIR, 


ra a young Author on his 2 
"FG & Performance, did indeed diſ- 
— coufage me from complying 

with my inclination, in offering this 

Attempt to your Ho N o on its firſt 

publication; yet being a little encou- 

raged by the favourable reception its 

—-K firſt Edition met with in the World, I 
| did, with all humility, preſume to lay 

the ſecond Impreſſion at your Feet; 

well knowing the advantage it wonld 

8 apperr 


i D & Þ- 1&4 7: FO: Ne - - + 
appear with under the Patronage of a 
Name ſo, eminent for the encourage- 
ment of Clerkſhip, and of every other 

t of ufeful Literature. 

Upon the third reviſal of this Work 
for the, preſs, I made ſuch Additions, 
and Improvements, as haye, I hope, 
given it. ſomewhat a better Title to ſo 
great a Protection: but ſtill its Imper- 
fections, I am very ſenſible, will be 
but too apparent to your HoxouR's, 
netration ; yet that Goodneſs, of which 
I have already had ſo abundant experi- 
ence, gives me hopes your HoxnouR 
will both excuſe what may remain amiſs, 
and forgive this renew'd. preſumption 


Your HO NOUR's 
Moſt Obedient, and 
Mot Hu mble Servant, 


© William Webſter, 


HE Indulgence with which the 
) 'T 5 former Editions of this Treatiſe 
have been received, has encourag d 

me to endeavour the making it ſtill 
more worthy the acceptance of the Publick; 
not only by correcting the many Errors 
which had before eſcaped, but alſo by en- 
larging it with very conſiderable Additions: 
having, in this Impreſſion, added the Theory 
to the Pratftick Part, and endeavour'd to 
inform the Reader's judgment, as well as 
to aſſiſt his memory.” 


But this I have attempted in a manner 
very different from the ordinary practice ef 
Writers on this Subject, having never once 
quoted Euclid, nor perplex'd the Learner 
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The PREFACE. 1 fer 
with (to him unintelligible) Algebraical 
Demonſtrations. | 


AxITRMETIck and GreOMETRY, are 


f juſtly look d upon as the two main pillars 


of the Mathematicks, upon which the whole 
Fabrick is rais'd ; but in comparing them, 
they are too often confounded : for how 
great a ſimilitude ſoever there may be be- 
twixt them, in ſome reſpects ; yet, as their 
Subjects are different, ſo their Principles are 
certainly diftinEt;,* and each may be account- 
ed for, without references to the other. 
Such compariſons may indeed be uſeful by 
way of Illuſtration, and give great fatis- 
faction to thoſe who have a competent 
knowledge in both: But concluſions from 
Geometrical Demonſtrations, are beyond the 


reach of the young Arithmetician ; and the 


Theory of Lines and Diagrams, as they are 
commonly made uſe of, can only ſerve to 
bewilder and confound him. 


AreERBRA, indeed, is not properly a Sci- 
ence diſtin& from Arithmetick, but is only 
a different method ef - Computation, per- 
form'd by ſubſtituting Letters in the place 
of Ngures, and expreſſing the ſeveral parts 
of the operation by Symbolical Characters. 
"Tis true, great diſcoveries have been made 
m Numbers by this means, and E 
i = tic 
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tick owes many of its improvements to this 
admirable invention : beſides, it furniſhes 
us with a ſhort way of arguing, and brings 
the proofs of a Propoſition into a little com- 
paſs. But however uſeful -it may be to 
thoſe who underſtand ty it is certainly an 


unintelligible jargon to the mere Numeriſt, 
and can give him very little ſatistaction 
when laid before him as Demonſtration. 


Our knowledge in ſcience ſhould riſe gra- 
dually, from one ſtep to another, and our 
references ſhould be always backwards tg 
what went before; but as the uſeful parts 
of Arithmetick have been commonly taught 
by practical Rules, which are uſually taken 
upon content, ſo little exactneſs is generally 
obſery'd in the order of their delivery, as to 
their dependance upon each other: the rea- 
ſon of which is plain, for as all Affairs do not 
require the whole knowledge of Numbers, 
and as moſt common Buſineſs may be done 
without much skill in Fractions, 15 It 1s not 
only common, but reaſonable enough, ta 
carry the Learner thro whatever may be 
perform'd by #/ bole-Numbers, before he is 
entered upon the greater difficulties of Fra- 
ctional- Parts. However, the gradation men- 
tioned, ſhould be obſerved as much as poſ- 
ſible, eſpecially in the buſineſs of Demon- 
ſtration, and the Maxims referred to for ex- 
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planation, ſhould never be of a more abſtruſe 
nature than the thing to be explain d. 


I have therefore endeavour'd to give the 
inquiſitive 2 pon who would underſtand 
the reaſon of things, all the ſatisfaction 1 
can, and have attempted to account for the 
Principles of Arithmetick, from ſuch ſelf- 
evident Propoſitions, and natural conſidera- 
tions, as flow moſt immediately from Num- 
bers themſelves, and fall within the com- 
prehenſion of ſuch who are the common 
conſulters of Arithmetical Trafs ; and who, 
it may be um'd, are generally unac- 

uainted with the more abſtruſe parts of the 

lathematicks. | 


My firſt deſign in this Treatiſe was, ac- 
cording to its Tile, to epitomize the Art ; 
and to reduce to a pocket Sge, what. has 
ſometimes been ſwell'd to a falio. Indeed 
what I firſt publiſhed, was no more than a 
practical Memorandum, and conſequent! 
conſiſted only of Rules and Examples, with 
few or no £xplications : but tho' the en- 
largements are now very conſiderable, I 
have not yet gone beyond my deſign; it is 
ſtill a Compendium, and far ſhort in bulk 
of other Treatiſes on the ſubjet. I may 
therefore now recommend it to the inge- 
nious Clerks, and Accomptants of the . 

| ra 


2 


The PREFACE. 
ral Offices of Great Britain (for whoſe uſe 
eſpecially it was at firſt defign'dY and to 
ſuch other Gentlemen whoſe Buſineſs requires 
the practice of Arithmetick, with more 
confidence than before ; it being very little 


encreaſed in Size, tho very much improv'd ' 


in Precept. 


As I ſuppoſe my Reader acquainted with 
the manner of performing the common 
Rules of Addition, Subſtraction, Multiplica- 
tion, and Diwiſion; have made the 
Work ſhort, by omitting ſuch needleſs in- 
ſtructions: but the Reaſons of thoſe opera- 
tions (being the Fundamentals of Arithme- 
tick) I thought neceſſary to lay down. The 
Ruls of Three 1 have alſo endeavoured ſo 
to explain, that the application of Propor- 
tion, as it runs thro* almoſt all the other 
Rules, may be fully underſtood. * 


And for thoſe practices of Arithmetick 
which will admit of no other than an Alge- 
braical Demonſtration, being generally parts 
more curious than uſeful, ſuch as are tome 
propoſitions in Progreſſion, and the Double 
Rule of Falſe ; J have thought it ſufficient 
to give the practical Rules for their pers 
formance, - without their | Demonſtration; 
fince thoſe who are proficients in Agebra, 
cannot be thought to want ſuch explana- 

As tion.; 
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tion; and-thoſe who are not, cannot be 
ſuppoſed to underſtand it. 3 


I have indeed ventured to account for 
the Extraction of the Roots, in a manner 
which ſeems ſomething contradictory to my 
profeſs'd deſign, but when it is conſidered 
that the Subject of thoſe operations is en- 
tirely Geometrical,” though the Operations 
themſelves are numerically perform'd, it will 
be found that there is no other rational 
method .of Demonſtration, but that of 
Lines ; which, however, I hope, I have 
ſo laid down, as to be clear and intelli- 
gible to every Reader of common ſenſe, 
who but underſtands the difference betwixt 
a Line, a Surface, and a Solid. 


As to the diſpoſition of the Chapters, 
they follow much in the ſame order. as they 
are generally taught in Schools: for tho' I 
am ſenſible that the Rules of Practice are 
not thoroughly to be underſtood without 
ſome knowledge of Vulgar Fractious, yet 1 
have choſe to place Fractions in the laſt 
Chapter of Vulgar Arithmetick, becauſe (as 
I before obſerv'd) moſt common Buſineſs 
may be done by Whole Numbers. So the 
ſpeculative. Rules of Progreſſion, or Arith- 
metical and Geometrical Proportion, which in 
a juſt T beorctick way of treating the ſubject 
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of Numbers, ought to precede the Rule 
Three, I have thought better to place j 
before Vulgar Fractious: however, Progreſ= 
fron and Vulgar Fractions, being each diſtin 
Chapters, the Reader may look into them 
whenever he thinks it moſt proper. | 


'The Second Part of this Treatiſe which 
contains the Doctrine of Decimal Fractious, 
&c. is a kind of Arithmetick peculiarly, as 
it were, adapted to the concerns of Gentle- 
men: I have therefore been more large than 
ordinary upon that Subject, and have run 
over the ſeveral Rules again, to ſhew its 
particular uſe and application, In the 
Chapter > Intereſt and Rebate, its excel- 
lency will moſt appear, every Calculation 
of 3 kind 3 io great ad- 
vantage by decimal Numbers. Under that 
head will-likewiſe be found ſeveral uſeful 
Tables (which, that they might be perfect! 
correct, are exactly  engravd on Cas 
for the ready diſcovering the Amount, and 
preſent Worth both of ſingle Sums, and of 
Annuities. There are, beſides theſe, ſome 
other neceſſary Tables interſpers d through 
this part of Arithmetick (which are alſo 
with the ſame exactneſs, printed from cop- 


per Plates) as thoſe for the reduction of 


the known parts of Coin, Time, Weight, 
and Meaſure, into decimal Parts of their 
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oper Integers ; and alſo that moſt uſeful 
Tele Wi, lch hene the number of Days from 
No ap tg in any Month, to the ſame day 
any other, 'The Contents will ſhew where 

1 50 any of theſe things, and in the Work 
itſelf, are ſufficient explanations both of 
their formation and uſe. I ſhall therefore 
add nothing further by Way of Preface, 
but ſubmit the whole Performance to the 
* gment and candour of the Publick. 


 VutGar 


7 80 „. — 
55 8 F 02 
Nc 
S 
VuLGaR ARITHMETICR, 
5 
Whole Numbers and Fractions. 


r 


P-A AF 4 


— 


s it is inconſiſtent with the intended 
| brevity of this Treatiſe, to enter upon 
a nice enquiry after the firſt Inventors 
of Arithmerick, or by what degrees it 
has been raig'd to its preſent perfection: 
ſo neither is'it my deſign, in the following pages, 
to initiate abſolute: Beginners; but ſuppoſing my 
Reader acquainted, at leaſt; with the methods of 
Adding, Subſtracting, Multiplying, and Dividing, 
(tho' perhaps ignorant of the Reaſons thereof) 1 
thall lay before him, in as few words as poſſible, 
the Reaſons of thoſe Fundamentals, and their Ap- 
plication throughout all the varieties of practice. 
Arithmetick (which is juſtly defined The Art of 
Reckoning) has for its ſubjett Number; and teaches 
us to give proper anſwers to all ſuch queſtions as 
demand How many? For the more ready performing 
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TY 
of Which, the ten following CharaQers, or Fi- 


gures, - dave been invented and agreed upon by the 
oO Part of the N World, vis. 


1 1 


334 6 8 % % CR 


And b Y the various combinations and repetitions 
of theſe ten Characters, may every Number, how 
great ſoever, be eaſily and expeditiouſly expreſs'd. 


Thus much in general: 1 now proceed to partl- 
eulars. 


6% „ 0 
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CHAP. 15 


Of the five firſt and PM OP Rules, 
viz. Numeration, Addition, CO ogy 
Multiplication, and Diviſion, 


_——ſ_ 


* 
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NuMERATION, or NoTATION. © 


Y Numeration, we learn the different value 
of Figures, by their different places ; and, of 


conſequence, to read or write any Sum, or 
Number. 


Tbe TABLE. 
12 9 Unites. 4:46 * 1 
go | Tens. viz 34 
900 Hundreds. 123 


co] Thouſands. 1234 
ooo X Thouſands. 12347 
ooo C Thouſands. | 123456 
gdococoo | Millions. | 1234567 : 
900c000d |' X Millions. 12347678 
g000p0009 | C Millions. | 123456789... 


From this Table may be obſerv d: 


1. The names of the ſeveral places, wiz. Unites, 
Tens, Hundreds, &. which proceed (encrea We 


by: a ten- fold e from the ane 
0 men left, 41 


11 


3, 


1 2 


NT —— — — _ - 5 — - 
- 
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41 


2. That every Figure hath. two values, one in 
itſelf ʒ che other, from the plate ir ſtands in. Thus, 
on the left fide of the Table, che figure ꝙ in the 
upper line, ſtanding in the Unites place, is only 
nine; but in the ſecond line, being removed into 
the place of Tens, becomes ninety; and in the 
thitd Ine is nine hundred, &c. 

3- That tho' a Cypher is nothing in itſelf, yet 
it gives value to other figures, by remoying them 
into higher places. voy 


All which being very obvious, I proceed to the 
next Rule. 


ADDITION. 


Y Addition, we find the whole, or total, of 

two or more parts, or ſums. | 

—— _— wn the numbers to be added, 
care muſt be taken to place every figure in its 
proper column; that is, Unites under Unites, 
Tens under Tens, c. Then will the reaſon of 
the work (the manner of which, I ſuppoſe my 
Reader well acquainted with) appear very evident 
from this undeniable Maxim, wiz. That the Whole 
is equal to all its Parts. And the method of ſetting 
down the total may eaſily be accounted for, from 
the nature of Numeration, which explains the dif- 
ferent value of places, as they proceed from the 
right to the left hand: For as 9 is the greateſt 
ſimple character, or figure; ſo every number ex- 
ceeding 9, being compound, muſt require more 
places than one to expreſs it. Thus the number 
io can no otherwiſe be 'expreſs'd- in figures, but 
by removing che figure t inte the place of Tens, 
which is done by ſupply ing the Unites place with a 
cypher: And as it is the ſame with every other 
column (Ten being ſtill the Proportion of increaſe) 
SHS »& Con- 


(33 


conſequently, when the ſum of any column a- 


mounts' to 10, or more, the unites ex 
there be any, or a cypher, if none, muſt be ſer 
under Tuch column and the ten, or tens, of the 
amount carry d an as ſo many, unites, tothe next 
column on the left. 

What is here gbſery'd,-as to carrying the Tens 
(the proportion of increaſe) from one column to 
another in Integers, may be as juſtly apply'd to 
the numbers we ſtop at, in adding ſums of diffe- 
rent Denominations. 


For your greater caſo in n caſting vp. at: Money, 
learn the following Tabl 


ing; if 


Mace rhets 
Penre. s. d. Pence. 1 
20 1 811 80 6 8 
30 2 6|| 90 5 6 
40 18 3 4/100 18 8 + 
50 4 21110 3 
60 5 ©;|| 120 410 © 
70 5 GY 5 , 
Examples in Whole Numbers, and Hong 
8 rd.. J. 7. -Wv. 
756 137 735 18 99 4 
132 4732 423 10 10 7 
458 7347 784 12 f 2 
736 1298 297 08 04 
857 3473 Fiz l 1 4 5 
241 5249 ak 14 "I 4 
2180 28222 3082 17 00 2 + Total. 


Examples 
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1 Examples in Avoirdupoiſe and Troy-Weights. 


 AVOIRDUPOISE. : 
' Tons. C. 7. Ib. oz. drams. 

753 19 3 27 1 .1F 

55 08 : 17 10 ©6 

283 11 © 12 03 10 

549 of 2 12 9 97 

251 13 © 


r 


15 03 11 


2185 18 1 o 11 01 Total. 


—— 


2 — 


TROY - W EIGHT. 
Ib. oz. dwts. gre. 
” 7 \U27 9 Mg 
429 10 17 19 
274 08 13 o9 
378 10 12 oy 
226 09 18 11 


— 1 


1838 04 01 19 Total. 


Tot. without 
the Top-line. 


1838 04 o1 19 Proof. 
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To know how many Drams make an Ounce, or 
Grains a Penny-weight, &. ſee the following Ta- 
bles, Page 19. | | 


| Proof of Addition. 
The proof of this Rule is uſually by a ſecond 
addition, without the top-line; which ſecond 


ſum, if, when added to the uppermoſt line, it 


makes the firſt total, the work is ſuppoſed right. 
Ser the laſt Example. | 


But 


191 


But it is as good, if not a better Proof, to pro- 
duce the ſame total, by adding your columns 
up and down. 


S8 UBSTR ACTION. 
Ubſtraction teaches us, by taking a leſſer num- 
ber from a greaver, to find the Remainder. : 
The reaſon of this Rule is evident from the 
ſame principles as Addition; Subſtraction being 
but the reverſe thereof: And the number bor- 
rowed in any column (like what we ſtop at in Ad- 
ns being always ſo many as would make 1 in 
the next, — * 


Examples in Integers, and Money. 


Tard. J. 4. d. 
7146325 Lent 812 13 08 ; 
1433972 Paid 190 19 10 2 

—— — — — — 
Rem. 5662353 |. Rem. 621 13 09 2 
Proof. 71463777 l proof 312 13 08 1 
3 

Borrow'd © 429 11 8 
at ſeveral C 212 17 10 
mes. ( 356 17 Of 4 

 Borrow'd in al 999 oy co 1 2, AFL 
Paid 519 18 og % 
Rem. 479 08 oz 4 
Proof 999 of oO "= . 


AVOIR- 


[8] 
 AVOIRDUPOTSE. 
Fons. C. . lb. oz. drams. 


Sg 10 6 vo og . 
i 131 3-11: 1s by. 


77 16 '© 23 o oB Rem. 


— 


92 10 © oy 03 13 Proof. 


TROY-WEIGHT. 


I. ex. awts. grs. 
From 672 10 of og 
Take 139 11 of 21. 


Proof of Subſtraction. 
Sums in this Rule are eaſily proved, by add laß 
their remainders to their leſſer numbers; whic 
(if right) will make the greater. 


MULTIPLICATION. 


l 5 \ 
Ultiplication (which is the fourth Rule) 
ſerves inſtead of-many Additions; the pro- 
duct of a iplication being only the re- 
petition of the Multiphcand ſo many times as there 
are unites in the Multiplier. | 
Note, The ready performance of this an1 the next 
Rule, entirely depends upon the perfect knowledge 
ef the following Table. » Min 


— 2 Yo - 


The © 
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The TABEE. 
1 
4 12 | 
7 18 - 2 49 
3 6 1 7 times c 8 5 
7 21 9 63 
8 24 — 3 6. 
9 27 0 ö 1 ( 
„ 8 times 5 9 1 
4 16 — — 
5 20 9 times 9 8 
qrimes{® 24 || 5 2 
8 32 3 38 
9 36 4 2 
” 4. 
(Cx 3 
| 6. 30 12 times 7 84 
Ftimes c 35 \ 3 96 
8 40 9 los 
9 47 10 120 
— — 11 132 
UW 12 144 
cm] 48 
49. ® 


Three terms are uſed in Multiplication, vl. 
Multiplicand, Multiplier, and Product. 


The fol 


name n 


following Example ſhews to which line each 


EX. 


[16] 

EXAMPLE, 
75632541 38 Multiplicand. 
23456789 Multiplier. 


68069287242 
r 
$2942778966 * | 8-8, reef. 
49379524828 1 
37816270690 
302543016552 
22689762414 
15126508276 


| 177409656468442882 Produtt. 


* ———_— * 


* 


That Multiplication ſerves inſtead of many Ad- 
ditions; and, conſequently, that the truth of its 
operation depends upon the ſame Reaſons, is eaſily 
age þ For ſuppoſe it were required to know the 


um of four ſevens; by Addition, the work will 
Rand thus: 


8288 


28 
Too tedious a method for practice; being diſco - 
verable at once, by the Table of Multiplication, 
to be 28. rd an Mt... Ne; | 
Nothing therefore remains to be accounted for in 
this Rule, but the reaſon of placing every follow- 
ing particular product a place nearer to the left 
hand than the produ& foregoing : But regard be- 
ing {till had to the nature of Numeration, it will 
lainly appear, that as we begin with the right- 
nd figure of the Multiplier, or Unites place ; 
ſo the ſecond figure ſtanding in the place of Tow. 
2 2 c 


— — 


( x } 


he produCt thenee ariſing muſt, of conſequence, 
be _ times. greater than the ſame figure, ſtandi 
in the place of Unites, would have produced; and 
ſo on, applying the ſame conſideration to the pro- 
duce of all the other figures in the Multiplier. 


| . Proofs of Multiplication. -'- 

Multiplication is uſually thus proved. Caſt out 
the nines from the Mulriplicand and Multiplier, 
and place the remainders on the right and left 
ſides of a Croſs, thus made. Theſe 2 
multiply d together, muſt have the miner caſt out 
of their product, and the remainder one at top: 
Then caſting the nines alſo out of the product of 
your Multiplication, place its remainder at the bot- 
rom, which, if it agrees with the figure at the 
top, the work is ſuppoſed right. See the Example. 

MON A more certain Proof ; © 

A Multiplication ſum. is then. right, when the 
produtt, divided by the Kr Bagh Ry quores the 
Multiplicand ; or, divided by the Multiplicand, 
quotes the Multiplier. - 


ABBREVIATIONS. 


(If.) When either your Multiplicand, or Multi- 
plier, or both, have one or more eyphers to the 
right hand, only multiply by the ſignificant fi- 
gures, and ſet on the right hand of the product ſo 


many cyphers as were in both the Multiplicand and 
Multiplier. 


EXAMPLES. 


527000 7583 
2 o .,. ... . "37 
2108000000 53081060 


(zh. ) Therefore any number may be multiply'd 
7 10, ICO, ooo, &c. only by placing on the right 
1 Fu | mw 


G—_— - - - wv 


12 J 
hand of it, one, two, three, or more Cyphers: 
Thus, 7297 multiply'd' by 10, is 729%; by 
100, is 729500, r. 

(34hy:) To multiply any number by 5, add a 
cy bag to it, and have it, Or by be tle ſame ; 


EXAMPLES. 


N HI" $334-multiply'd 

| by-5 — $3340 | by 15 — 12295 

= 22 2 O 
126670 | is, 830010 


(Abh.) Any number may be multiply'd by 12, 
0 


111, Or 112, Oc. as in the following Examples. 


7 EXAMPLES. 
4s 3 multiply d ly 11. by 111, thus: 7136 
7130 - 


71 

78496 433 — 

| 1 792096 

An ly 112, thus: 7136 Or thus : 7136 

. 7136 an 
713 ) 85632 

2 2 — 

799232 


We now proceed to our fifth Rule. 


DIVI- 


{ 13 ] 


7 een 
Y Diviſion (which is the reverſe of Multipli- 
cation) we find how often. one number is 
contain'd in another. | I 
In this rule there are alſo four terms, the Di- 
viſor, Dividend, Quotient, and Remainder, 


"EXAMPLE. 
Diviſor. Dividend. Quotient. 


3456789) 567895436783 (164284 
3 22221653 
14809156 - 
982040 
29068 298 
14139863 


. | HD 312707 Remainder. 
As nn ſerves inſtead of many Addi- 
tions; ſo Diviſign ſupplies the place of many = 
it 


ſtractions: as may be thus made evident. Suppo 

were required to divide 28 by 7, that is, to find 
how often 7 is, contained in 28 ; by Subtraction the 
work will ſtand thus : | 


1802 
1dr 
42&45(1332 
32222 
333 


Third. 


2 2 
gr 


Fifth. 
32)42 45 (1332 
32 5 


ere are many methods 
The following example js divided fix ſeveral ways. 


32)4264 5(1332 


of working this rule. 


Second. 
1202 
188801 


3204445 (1332 


3 264 4 
996 


Fourth, 
21 


( 15] 
Note, The two laſt, call'd the 7:alian ways, are 
moſt generally uſed. 
Mx. Alingbam has, indeed, ſet down nine ways; 
but his three others are ſo very like the 1ſt, 24, and 
zd of theſe, that they can ſcarce be call'd different. 


ABBREVIATIONS. 


(t.) If there are any cyphers on the right hand 
of your Diviſor, you oy cut off ſo many cyphers, 
or figures, on the right hand of your Dividend; 
but remember to bring them down (if figures) to 
the remainder. 


EXAMPLE. 
21/00) 8645|29(411 
34 


24 
21 


35 
21 


— — 


1429 . 
(2dly.) By the foregoing rule, you may obſerye, 
that ro divide by 10, 100, 1000, &c. is only to cut 
ſo many figures from the right hand of the Divi- 
dend, as there are cyphers in the Diyiſor. 


EXAMPLE. 


1]000) 43682|735 ( 
So the Ruetient is 43682, the Remainder 735 


(3dly.) When your Diviſor is 12, or conſiſts only 
of one fingle figure, or can be reduced to one, b 
cutting off cyphers from its right hand, the wor 
may de eaſily perform'd in one line, thus: ö 

1 B 2 RULE. 
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R U L E. 


Drawing a line under the Dividend, ſet down 
under its figure, how often the Diviſor is contain d 
in it; what remains, imagine placed before the next 
figure ; and conſidering how often your Diviſor is 
contain'd in the ſum it makes, ſet down the number 
underneath, as before; and ſo proceeding through 
all the figures, ſet down what remains at laſt, in the 
place where your Quotient uſed to ſtand. 


EXAMPLES. 
4) 93645 12)83675(1z 7]00)5635|15( 


— — — 


23411 6972 805 


If you are to divide ſeveral numbers by one com- 
mon Diviſor (as in the calculating of Tables, &c.) 
that you may know exactly at once how often 
your Diviſor will go, in ſome convenient corner, 
make a Table of your Diviſor, by multiplying it ſe- 
verally by all the nine digits: Thus, ſuppoſe 562 
your Diviſor: | 
562 I 
112442 
16863 
224814 
28107 
337216 
393417 
44968 
Sog819 


£4 | Proofs of Diviſion. 

(if.) Multiplication and Diviſion, mutual 
prove each other: For as if you divide the Produ 
of a Multiplication by the Multiplier, the Quotient 
will be the Multiplicand ; ſo, if you multiply the 

As | Quotient 


** 


(197 ] 
Quotient of a Diviſion by the Diviſor (taking is 
the remainder) the produtt will be the Dividend. 
+(24h.). Another proof of Diviſion is, by adding 
rogether thoſe lines in the following example, 
mark'd with Aſteriſms, (being the particular pro- 
dutts of the Diviſor, mulriply'd ſeverally by each 
figure in the Quotient, together with the remain- 
der of the Diviſion) the total of which (if right) 
will be the Dividend. 
(3dh.) Diviſion may alſo be proved as Multipli- 
cation, by a Croſs, thus ; caſting out the nines from 
the Diviſor and 8 place the remainders on 
its right and left ſides; then multiplying the two 
figures ſo placed together, and caſting the nines 
from the product, add whar's left to the remainder 
of the Diviſion; and ſtill caſting out the nines, let 
the overplus be placed at the top ; then alſo caſting 
the nines from the Dividend, ſet down the figure 
remaining at the bottom, which if ir agrees with 
that at top, the work may be ſuppos'd right. See 
each proof in the following examples. | 
"oo ca CAS MINP 4K 


736)863256( 1172 

A: <0 5240* 736 

| 1272 7032 
1 736 * 351 4 


2136 
1472* 363256 ft Proof. 


— — 


66.4 


363256 24 Proof. 
Before we proceed to Reduction, it will be 
to inſert the following Tables. © pa: NE. 
| B 3 TABLES 


0 Shillings 


(18 ] 


Iv 0009000000000900900 | 


T A BLES of Engliſh Coins, Weights 
and OY Rover" | 


| | 


——_— 


„ 


Firſt of Corns. 


CCOMPTS are kept in Pounds, Sbillings | 
Pence, and Farthings thus divided. | 


4 Farthings 1 Penny, 2 C. 
12 Pence p make 1 Shilling, thus mark'd 2 g. 
1 Pound, g 


But the uſual Coins are, 


* 
AS + a 


| 1 Jacobus, ö 83 
arolus, 
Of Gold, A Guinea, Value « 


2 : Guinea, 
rown, | 
At Cronin, J Value Þ 
Of Silver The names of the reſt ſpeak cheir 
ver, Jvalue, as a Shilling, a Six-pence, a 
Groat, or 4 4. a Three - pence, a TwWo- 
Vr a Penny. 


of Copper, 14 A Farching, J thus writ, ; 3 9 


Beſides the above-mention'd, we have ſtill in uſe 
; the names of ſome other pieces, which are now but 
imaginary, viz. - f. . 


A Mark, to 13. 4 
An Angel, Value 10 O : 
A Nob e, ‚ 0 * 6 ; 3 eie 
Wöeichrs 


982 O- 
O O Oe 


- 
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WEIGHTS. 

(FLz63%: {| 
24 Grains 1 Pennywt.) ., awt:. 
20 Garen Tat { 1 Qunce, c thus Je. 0Z. 
12 Ounces 1 Pound, 


By Troy-Weight are weighed Jewels, Gold, Silver, 
Corn, breed, and all COS. | 


APOTHECARIES. 


20 5 1 Scruple, \ 9 
Scruples 1 Dram, 483 
Drams make 1 Ounce, Fw mark'd 3 

12 Ounces 1 Pound, is 


By theſe Weights, in othecaries compound their 
Medicines ; but buy and {ell their Drugs by 4 Hvoire 
dup viſe. 


AP OIRDUPOLSE. as 
16 Drams ) (r Ounce, = . 
16 Qunces F-o ; Pound, — 6 
28 Pounds 8 uarter of a Hund. 8 Sqrs 
4 Quarters ( : undred, n © C- 
K. Hundred 1 Ton, 7 Iten 


This is, at preſent, the common Veighe of 258 
land, by which, Butter, Nen and 1 
Cc. are weighed, | 


Note, One pound l is equal to 14 02. 
11 dwts. 1 5 gre. Z di f ; and one ounce Tro 07 is equal 
to 2 1 dram, and I ſomething above 2, Avoir- 

dupoi E. 


KNA B 4 WOOL. _ 


= = 
— — * 222380 —— — * — — — = 2. — 
—_— v - . . yy W * — _ — - > — 
* V4 2 2 
7 - 
— — — * — = * - _ o * * _ — 
Fs — — — — — — - — 
— 2 — * — —- — 
— 
— — — Wn 
= OO —— ou IEEE Arnie ˙ » —— — — — — — — —— 7 
— 7 - . 4 


1 _—  — = 
G 859 * © any *- a — 
\ Ws 
k — — — 
— — LJ $ , 4 — — 
2 cz 
— . — ˙·˙· x I 
K . 7——— 5 N 


= 
— 


| 


_— 


—_ 


WE. 
['2a67]} . 


WOOLWEIGHT. 
7 Pounds ” 1 Clove, 
2 Cloves I Stone, 
2 Stones kee! Todd, mark'd as 
6 Todds and 1 — i Wey, written. 
2 Weys | 1 Sack, 
12 Sacks I Laſt, 
LEAD. 
- 19 + makes a Fodder. 


MEASURES. 


WINE. | 
1 Quart, = Are. 
0 1 Gallon, = \ Gal. 
* 1 1 Hogſhead, 2 Had. 
| 3 allow, 1 Pipe, C8 % Pipe.” * 
2Fips 9 J Tn ( 


BEER and ALE. 


2 Pints 1 Quart, 

4 Quarts I Gaſton, 

9 Gallons 1 Firkin, 

2 Firkins I Kilderkin, 
2 Kilderkins \ . / 1 Barrel, 

3 Barrels 1 Butt, 


Sri. 
Gal. 
Firk » 
Kild. 
Bar. 
Butt. 


Note, 8 Gallons make 1 Firkin of Ale. 


thus mark'd 
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. 
8 Pints a © t Gallon 
2 Gallons A 1 Peck, 
4 Pecks o 1 Buſhel, 
4 Buſhels 7 1 Coom - 
2 Cooms Quarter, 
5 Quarters I „ 
eys 1 Laſt, 
E 0 NEC. 
3 Barley-Corns 1 Inch, 2 
12 Inches Al Foot, > | * 1960 
3 Feet ® ] Yard, * & | Yards 
5 Yards and 4 4 1 Pole or Perch, { ” | make a 
40 Poles 1 Furlong, = | Mile. 
8 Furlongs I Mile, El 
wen Mn 
40 Square Perches 1 Rood. s 
4 Roods d make { Acre. 


Note, That a Geometrical Pace is x Feet, and that 
there are 1056 ſuch paces in an Engliſh Mile. 


C LO H. 


4 Neil wn 1 Fo 


Note, An Ell Flemiſh i is 3 25 of a Yard; an Ell 
Engliſh is 7. | 


12 | 1 Dozen. 
12 Dozen makes 1 Small Groſs. 
12 Small 1 Great Groſs. 


By CHAR. 


* 
— 1 * 
” 


W 


CHAP, II. 


Of REDUCTION. 


Eduction is but an application of Multiplica- 
tion and Diviſion: For, 

Firſt, All great names are brought into ſmall, by 
multiply ing with ſo many of the little ones as make 
one of the great. - | 

Secondly, All ſmall names are brought into great, 
by dividing by fo many of the little ones as make 
one of the great. 

Third'y, To change one ſort of money, or weight, 
c. into another, is only to bring both into one 
name, and to divide the one by the other. 


 EXAMPL E S of each Sort. 
(Firſt Sort.) 


J. 3 + a 

In 4295 12 3 how many Farthings ? 

"tis multiply'd by 20 becauſe 20 $8. make 11. Note, The 
| 12 8. are taken in. | 


— 857912 
"tis multiply d by 12 becauſe 12 d. makes 18. And here 
| the 3 d. are added. 


1030997 — | 
"tis multiply'd by 4 becauſe 4 Farthings make 1 Penny. 


Anſwer. 4123788 Farthings. 


(Second 


KP 
| (Second Sort.) 
In 41 * Farthii vod many Pounds ? 
- 4)41237 80 


et you el 


12)1030947(3 
2]0)8591]2( 


7 
» 


4297 J. 125. 34. facit. 
We divide — by 4, 12, and 20, for the ſame 
reaſons that we multiply d by them in the firſt 


example, 
= (Third Sort.) 45 « 
Change 45967 French Crowns, at 4 each, into 
y uineas. | 
e 
Sie- pencet in 35 
A French Crown. $9 
: 8. | 
TILT | 45967 
) 2 FB 
| > © Six-pences in 42)41 — Guineas. | 
4 a Guinea, 378 | 
357 
336 
2 =>, aJ6.- 
4 2 210 
E — — 


03 Six pences. 
2 8 ; 29 **.. a 
More EXAMPLES. 
In $5647 Guineas, how many Pounds Sterling ? 
Anſwer, 89929 J. 75. 


B 6 In 


In 59463 Marks, at 13 5. 44 how many © Pounds 
del pt Anſwer, 39642 4. 


How many Dollars, at 4 -. me are there in 
89573 Piſtoles, at 17s. 64? 


Anſwer, 361737 Dollars; and 6d, remain. 


In * 0z. 10 dwts. 5 gre. 10 many Grains ? 
ye, 476885 Grains. 


| {In 56-Tons, 13 C. 2 qrs. 21 16. 7 0%, 11 Dram, how 
many Drams ? 
Anſwer, 32505211 Drams, 


"How many minutes ſince the birth of our Sa- 
viour, it being 1729 years ? | 


AHnſwer, 908762400 minutes. 


How many Gallons are there in 7569 Tuns? 
Anſwer, 1907338 Gallons. 


Note, Theſe queſtions revers'd, will make as 
many more go — 8 


a- 


C HA P. III. 


PROPORTION, or the Rurt of 
TREE, Dire, Indirect, and Double. 


HIS Rule is call'd the RU LE of THREE, 
becauſe by three numbers given we find a 
fourth number — — which, when the Propor- 
tion is direct, muſt always bear the ſame ratio, or 
roportion, to the third number, as the ſecond 
Gears to the. firſt 


The chief difficulty of this Rule, lies in ſtating 
its queſtions. For your direction therefore ob- 
ſerve, that of the three given numbers, two always 
contain a ſuppoſition, and the third a demand. i 

The number then on which the demand lies, 
muſt always be the third in your ſtating ; of the. 
other two, you will be ſure to find one of the ſame 
quality with the ſaid third; which being made 

our firſt, the number left, muſt, of conſequence, 
in the ſecond place, which ſecond number will 

alſo always be of the ſame kind with the fourth, or 
number ſought. | q L 

The queſtion being thus ſtated, you muſt (if they 
are not already ſo) wy your firſt and third num 
bers into one name, and your ſecond (if of ſeveral 
denominations) into its loweſt term; then multi- 
plying your ſecond and third numbers together, 
and dividing the product by your firſt, the quo- 
tient will be the anſwer of your queſtion, in the 
ſame denomination you left your ſecond number. 
See th: Examples. - 


EXAMPLES. 


; (Ex. 1f.) How many Ounces may I buy for 8 J. 
if I give after the rate of 21. for 18 Ounces ? 1 


E —u——— — 


263 


DE! „ " * J. | W K. 2 q dy a” * D A. * 
1 0 y 1 0 . Forts . 
2 isse wil B27. OO 
3 5 
— 
8 201440 
: — — 


Anſwer.— 72 0Z. 


(Ex, 24.) What muſt I give for 112 Ells of Hol- 
land, if I pay after the rate of 34 /. for 138 Ells? 


EM.. [ EA.. 


138 ce —34 . bar will 122? = 
| | 34 
3 438 
The Remainder 8, being. {2 211: ae; 5; '&:. 
Parts of a Pound, are mul- 138)4148(30 1 14 
tipiy d by 20. to ſee what' © 414 
Shillings they will produce 5 9 
and ſo the ot her Remainders 48 
by 12, and 4, to bring out 20 
the odd Pence, and Far- — 
things... 138) 16001 
This way of valuing the 11: 238: 
Remainder, is more fully — 
explain d in the ſeventh 22 
ſort ef Reduction of Vulgar 12 
Fra ions. — 
138) 26401 
138 
126 
. 
138050403 
414 
90 


(Ex. za.) 


. "DE" 
Ex. 24.) How many yards of Muſlin can I buy 
191 Fir Ei N ra 


4. A. ard. 998. 
If 19 6 buy— 21 — b will 42 12 
2 2 20 
39 5 : 
170 
80 g 
2)21 — 5 
| 39)8520(218 facit. 
109 yards. 78 
72 
39 
330 
212 
18 
" PROOF. 


Of every four numbers in dire& proportion, the 
product of the two means mulriply'd into each o- 
ther, will be equal to the product of the two ex- 
treams ſo multiply'd: therefore, multiplying your 
firſt by your fourth number found, and comparing 
it with the produce of your ſecond 9 your third, 
if the products agree, the work is right. Thus, in 
the firſt example, 72 (the fourth number found) 
multiply d by 2 (the firſt number) gi ves 144, equal 
to the produce of 8 times 18, the ſecond and third 
numbers. 

And from hence ariſes the in vention of the fore- 
going rule, for finding the fourth number ; for if 
the ſecond number, multiply'd by the third, be 

1 equal 


[28] 


lain that if the product of the ſecond and third be 
divided by the firſt, the Quotient muſt be the ſaid 
fourth number ;' becauſe every Dividend muſt be 
equal to the produce of its Diviſor and Quotient, 
the remainder (if any) being alſo conſider'd. 
Sums in this rule may alſo be proved by a back- 
ſtating ; thus reverſing the third Example. 


„ „ „e. 4. d. yar ds. 
If 42 12 will buy 109, then 19 6 will buy 2+ 
20 39 5 
852 981 39 
2 327 
1704 1704)4251(2 2 yards. 
3408 
843 
2 
1686 


18 S Remainder of the other 
— 2 fating added. 


1704)1704(1 
ge a 


Though in the former of the foregoin 2 
the manner of working the Rule of Three is ſufficĩent- 
ly accounted for, and the reaſon of the operation 
lainly enough Jaid down ; yer as this may juſtly 
look'd upon as the main Rule of Arithmetick, 
and as the ſame application of proportion runs thro 
almoſt all irs other branches; it may, perhaps, help 
to make it ſtill more evident, to look back again 
upon the firſt example, and obſerve it in another 
light. The queſtion there ſtated was, If 2 1.—18 oz. 
——8 1, Now had it been, If 11.—1$80z,—8 J. tis 
| | clear, 


equal to the firſt multiply'd by the fourth, it is 


» Oey, 


[29] 
lear, that if 11. would buy 18 en. that then $7. 
ould buy 8 times as many, that is 144 oz. But 
en, as this is upon the ſuppoſition that 1 / is the 
rice of 18 oz. ſo if theprice of the 18 oz. is doubled, 
hat is, made 2 J. tis plain 144 , will then be 
wice the quantity that 8 J. will buy, and muſt 
herefore be divided by 2, to give the true anſwer. 
Again, had the ſuppoſed price of 18 oz. been 47. 
hen would $1. have bought but a fourth part of 
144 02. viz. 36 oz. conſequently, in what propor- 
ion ſoever the firſt number encreaſes, in the ſame 
proportion muſt the fourth number decreaſe ; 
hich is plainly effected by dividing by the firſt 
number. | 
Note, In the operation.of the Rule of Three, the 
rſt and third numbers, after preparation, are no 
more regarded, as of an denomination ; but are 
multiply'd and divided with, only as abſolute num- 
bers, encreaſing and decreaſing the middle number 
in juſt proportion. ”= 
Note alſo, That what has been ſaid of the reaſon _ 
of working the Rule of Three, -ought alſo to be con- 
ſider'd in the operations of Interef#, Rebate, Fellows 
ſoip, Exchange, and all other applications of pro- 
portion. . | 


We now proceed to ſome other practical obſer- 
Vations. 


1. If you would know at what rate you muſt 
ſell out your goods by retail, ſo as to make a pro- 
pos d gain by the whole, add the money you would 

ain to the ſum the whole goods coſt you; and then 
ate your queſtion thus : E whole be ſold for the 
total of the Coft and Gain, muſt any part? 


EXAMPLE. 


Suppoſe T would, by the ſelling of 32 yards of- 

Broad Cloth, which coſt me 407. gain f J. for what 

muſt I ſell it per yard ? Then, f 
Kun I 


(oo 3 

yards. - yard.  -» 

wy Fix be u for gg, what wil 1 
5 79 N 77 

0 85 2004 „i 6 Wc 19 

, e ane 8 1 þ fact 5 $4 


— 


24.) Or if dam vi n'd.to the Cloth, 
+ £9 to have | 14 10 eee then the 


2 J. muſt have been lob ted from the coſt, 


2 "=o * 5 wade. the. n e 


( 240 If you voila vin or rials your 
goods for others, firſt find the value of your own, 
and then ſee what An 0 of rhe” others the ſum 
will purchaſe, ?c Yell; 205 ge 2 


, oY 13 * 0 7 * 
e e ia or zn hn fois , 4275 


. EXAMPLES. 


Can] 


EXAMPLES. 
What of Pepper. at 3 x. 6 d. per lb. may 
have I . ge. for 5 . 5 Tobacco, at 537. 


07 = ; 
5 E. 


— — 


F3 


1278 
2130 


9þ vet * 800 bei 


37s, 20s hogs / ih 
Then, J, 3 — -. 


4 1 0 205 NG rat ltd 
Auer, 6450 PoundeF. ... 
LBBREVIATION. 


The wolt of ſome ftatings may be much ſhorts 
ed, by dividing their firſt Ag ſecond, or firſt and 


rd ane, eie thae norbiag af 


* 
— 1 = « © *% $ 
J 2 If > : ws L * = I 
; 
- 1 of '2 a 
. # 4»8 < 
— \ 1 k 
$ 0 | : ; 
. _ 
A * 
= : \ . J 
* * „ 
0 * 12 j 
- 1 * 414 NP ” Lcd 
N A * , * 


/ 9 9 * 
| 12 * 
* k £'® 2 = { * - y 8 2 * 1 17 ; k : — 0 4 
” * =_ * Ds - * _ 5 
* - * ” 
£ . 221. . "i" ws % 4 : « 1 _ I #7 Pg 


J. Wi - „ 2 N 1: {453.5 Z 
If 192000 would pay 5|oo how many would 17664 pay 

- 5 153944 

— — Ns — — 

« | 17386 

. 779 

ö | 836300 
e Anſwer, 460 lun 


to 3000 l. how much is t 


Which, he yearly lays up 600 Nobles, at 1 


L 32 
3 EXAMPLE. 


The numbers of the above-ſtating are abbreviated, 
by firſt cutting off the Cyphers from the firſt and 
ſecond numbers, and then diyiding the firſt and 
third numbers by 6 and | 


The reaſons of this — ney be ſeen in bo 
the fifth ſort of Reduction of Vulgar Fractions. vi 


| More Queſtions in the DIRECT RULE of 


* * 54 TFE. | 1 4 
r for each man'? of 
Anſwer, 41. 17. o d. 4 1 


„ ® 


How long ſhall I be laying up 20000 J. if I put by Ic 
12 Guinea & week ? my 
Anſwer, 366 years, 1y weeks, 4 days. bi 
Sea - men are to have 4d. 1 per day each, what I ze 
ill pay them for 23 months? 


| Anſwer, 6037 J. 10s. . 4 
What will an eſtate of 40001. per Annam, allow a 

to ſpend a day ? | p 

Anſwer, 101. 197. 24. | 0 

A Gentleman's daily expencesare 137. 7 &. above I 


a} 


hee alt 
what ſhall 


[ 33) 
ach, what is his Eſtate worth per Annum? 
Hnſwer, 4471. 175.114. 
A man owing, 7367. . compounds with his 
reditors fot 77. 9 d. what will that amount 
0 
Anſwer, 285 J. 75. 10 d. 4 | 
7 — ell, I gain 8 J. per Cent. by my Cloth 
gain per Cent. if I ſell the ell at Gy. 720 
| Anſwer, 101. 

If Tobacco, "which coſt ELL my lb, be ſold for 

$ d. per Id, what is gain'd per Cen 
Anſwer, 381.95. 74. 4. | | 

Bought 5 * of Holland, each containing 96 
Als Flemiſh, at 3 f. 2 d. per ell, What ſhall I gain in 
he whole, "if I ſell it for 55. 84. per er.? 

|  Anjwer, 31. f. 44. 
I have by me 96 1b. of Cloves, which coſt me L 
in bur ſome damage having happen'd to them, I am 
willing to loſe 8 1. in the whole; z at what rate moſt 
I ſell them per qunce «© | 
Anſwer, 7d. z, 
Abe ſends over to 1 482 tons of Lead, 
u 41. 10.5. per Fother, i. e. LAT C. what quantity 
Jof Wine, at 30 J. per pipe, may he expect in return? 
Anſwer, 74 pipes, 19 gallons. 

A Merchant ſends to Spin 1300 pieces of Broad 
Cloth, each piece 47. yards, at 15. 6 d. rd, to 
have returns from thence; the one half in ine, at 
67 1. 2 Ton; the other half in 

j what 3 of y_ + — have? 
ons, 1 Hog ine. 
IA, E Cheſts of Oranges. 

Two men part, at the ſame time, — the ſame 
place; the one travels north 555 2 miles 2 ot the 
other, 36 miles a day ſouth ; how long it be 

ve before they are 2000 miles aſunder ? 
d. An wer, 29 days, 9 hours, 52 minutes. 
h, N 248 The 


„at 3. 1032. 


1 
1 
j 
G4 


— — wow SL <a 


Ex. 1ff.) What number of men muſt be employ d 
days about? 


In) 


- 
* 
o 


7 > 2111.4 141 f < FE 
| \ $4 04 1 
eiii oe gore yes 5 Was 


N the Indirett᷑ Rule of Three, the numbers are 

reciprocal proportion, that is, the fourth nun 
ber to be found, is to bear the ſame ratio. to t 
ſecond as the third does to the firſt, but in an ii 
verted order; that is, the greater the third ten 
is in reſpett to the firſt, the leſs muſt the fourth 
in reſpect to the ſeconece. 50 
This rule differs in its operation, from the Di 
rect, in that, after the queſtion is ſtared, and tl 
numbers of the ſtatings prepared, (as in the Dire 
Rule) your firſt and ſecond muſt be multiply'd te 


* +. 3% + 
BER . 
. . #1843. 


ether, and your third number be your Diviſo ef 
e Quotient, as before, will be the anſwer. 4 
enn FF: LIENS Mx  DiNi; 32 WI 


3 5 * og 23 g 19 Fr = a +. ' — 2111 
EXAMPLE8 md erer 
to finiſh, in 12 days, what 43 men would be; 


— 


* 8 
4 _— 


87 5:3 BF — 

4 Th ; 1 298038 
— $ : me 
107 N 
140 rec 
— of 
*- .. - 12)ngog(y | owr 


; —— 


4 * 
- * « =. * * U 
X - 
. Lnſwer, 125 M 17 f 
2 TA . iN. 1 F 4 0 g 4 
3 » 4 Ge kf S x Lf | EF *. jg +44 
* 
1 - 
4 a 19 " % * © 
” P | 1 13800 
* 8 yo 2 + 4- * = . 4 . *+ 4 o 1 115 
. * 
. "x" , 1 p 
- 5 . . © * . 4: * 
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Ex. 2d.) How many yards of Stuff 3 qrz wide, 


wi * Rom which requires 420 yards off 27, 
ide? 2 
os. — '., yards. — „ 
IOC. on LO I. 


————— 
302100 2 
/ 9 IQ £ | 2 3 | : ; ' 


Anſwer, ' 700 


The reaſon of this operation will appear plain 
(after what has been ſaid in the Direct Rule) by 
conſidering the laſt example. Now it is clear, that 
if rhe Stuff F A wide, there are 420 
yards requird, then were the Stuff bur 1 quarter 
wide, F times 420 yards, vr. 2100 yards, muſt be 
allowed; conſequently, if the Stuff be ; uarters 
wide, one third part of thoſe yards wil ſuffi- 
cient ; therefore 2100 divided by 3, will give the 
true anſwer requir d, vr. 700 yards, . ' | 


To know whether a Queſtion belongs to the Direct er 
| Indirec Rule of Three. "5 


' Obſerve, Tf the third number being more than 
the 7 number, requires mr 55 5 leſs, re- 
quires leſs, tis Direct; but if the third number, 
being more, requires leſs; or being leſs, requires 
more, tis IndiretF. 

Or, without any regard to the diſtin&ion of Di- 
rect and IndireF; if more is required, let the leſſer 
of the two extreams be the Diyiſor ; if leſs, the 
greater. 


More 


WD 


A Garriſon, conſiſting of 1539 men, being b 


[36] 
> Mere uebi in the Inditekt Rule of Three. 


+ 


TFT lend 4. 136. for 3 months, how Jong mi 
I keep 421. of tad to Fooaite my ſelf ? | 
. Anſwer, 9 months, 2 weeks, 6 days. 


If 46 Clerks in 32 days finiſh a piece of writing 
in what time would 55 Clerks accompliſh the ſame 


Anſver, 26 days, 18 hours, ig minutes. 


ſieged, have proviſions only for 12 days; but it 
being neceſſary they ſhould hold out 3 weeks, hoy 
many men muſt be ſent out! 


= 


 . Anſwer, 660 men. 


| fie Dover Rur k of THREE. 


Veſtions in this Rule have five Numbers pro 
poſed, and are generally anſwered by tw: 
ſtatings ; of which, one ſometimes happens to be 
Indire#, as in the ſecond Example. 


1 


Le - 


2 EXAMPLES 


191 
en 901 41 , BT 2 MP'LE #7 757 51. 40 
+45 + arivireran by ir — 95 
(Ex. wy The carriage of 12 bundees-whight 
56 miles, comes to 12 x. After the ſame rate, what 


muſt I pay to have 78 hundred r carry'd 54 
miles ? 


Firſt, 4 21 59 


n 


* 


4 — 


| Miles. 1. 4. Miles. 8 
Then, if $6—a9 3—94 12 


— 22) 9602 

rn 56 
og — 

ro — cc f O - 

"WC 144 

e 3 


ant debt 1208901 
— | 21004 
499 a - 
448 Anuſwer, 21. 95. 14 

514 

504 


10 


88 
„ 


* d * } C Notes 
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Note, Tt had been the ſame thing, if the miles 
had been made the firſt and ſecond numbers of the fte 


firſt ſtating ; and the G. weights the and fe. I 3 
cond numbers of the > * 


Noce alſo, It may be done in one ſtating, thus ; 


4 "A > ali 
If  —— # 
56 Miles. 94 Miles. 
192 312 T 
168 702 
—— —ͤ D— 
1792 7332 
12 
os — .. d. 
17 4(49 1 
7168 or 
8 
16304 2. 9 1 4 
1612 
176 nt Sales 
12 
1792)2132(1, 
1792 / 
320 


Ex. 2d) 


2 0 © 


7 © NR 
(Ex. 24.) How many men muſt be employ'd to 
reap 420 Acres in 17 days, if there were requir'd 
37 men to reap 54 Acres in ꝗ days? 


Acres. Men. Acres, 
Firſt, if 5 237— 110 
| 37 
O 
| 1260 
Day? , Men. Days . — 
nn 7a) 15540(287 

| lo . 


— — — 


7% 474 
13 432 
— 7 
„ 
Arſw. 84 Men. * ry 


Note, If you would work ſuch queſtions of the 
Dowble Rule of Three, as have one of their propor- 
tions indirect, by one ſtating; you muſt multiply 
the third number of your ſtating, by that — he 
you would otherwiſe have ——— under your firſt; 
and your firſt number by that you would have 


placed under the third; as in the following Ex- 


mple. 


Cz EXAMPLE. 


o — " 4 
9 * 44 1 © $4 
1 4 Fi 1 
* 


| 
| 
| 
[ 
| 
[ 
| 
, 
| 


Acres. Men. Acres. | : 17 ry Acre 
If of ——_— Fm The number of day: 
17 e which have relation to th 


— — 54 Acres. 
378 2100 1 > K 
* 37 
9 14700 
th 6300 pho: 
* The number —— Ya ; 
of days which 918)77700(84 anſwer, as before. 
have relat oon 7344 * 
to the 420 — 
Acres. *4260 
3672 * 
a 588 


Dr. Harris, in his Lexicon Technicum, teaches ano- 
ther way of ranging the five Numbers given in 
Double Rule of Three Queſtion ; which, according to 
the following Rules, gives the ſolution, wherher 
the proportion be dire or indirect. Take his me- 
thod ih his own words, nen X ie 
1. “ Obſerving, that the given terms are always 
five, whereof three are conditional and antece- 
dent, or ſuppoſitious, the other two demand the 
" ſtion, and are conſequents anſwering ſome of 
„ the former antecedents; inſomuch, that with 
the anſwer there will be as many conſequents as 
antecedents, which muſt match one another in 

the ſame denomination exactly. 
II. For the right placing of the queſtion and 
e terms, the three terms of the conditional part 
are duly to be regarded: Let that which is the 
«© principal cauſe of Loſs and Gain, Increaſe of 
© Decreaſe, Action or Paſſion, be put in the firſt 
place; and that which betokeneth the ſpace ot 
a | time, 


cc 
(4 
10 
60 


40 
64 


'A 
f 
'Y 


lay: 


CA 
«<, time, diſtance 6f place, We! be put in the ſe- 
e cond place ; and the remaĩning part in the third. 
«© The conditional part thus ſtated, the other two 
« rerms, wherein the demand lies, muſt be placed 
© ſo under the former terms, that they may cor- 
««« xefpont one with another. 


+, $$: 
* 


ROY e.. 


% Then, if the blank, or place ſought, fall un- 
* der the third term, multiply the three jaſt terms 
for a Dividend, and the two firſt for a Diviſqr; 
and the Quotient gives the ſixth term required. 


- 


111 2 31S ad > + + + 4 


But if the. blank fall under the firſt or ſecond 
term, multiply the 1ſt, 2d, and tk terms for a 
'* dividend, and the 3d and ꝗth for a Divilor : 
© The Quotient gives the anſwer. 


2 (ENVY NI I. ern 
ee. 


Make - 1.2001790 T5 5379 Ani e zan 
© If 1 Rods f ditching be done by 2 men in 6 
„ days, how many Rods ſhall be wrought by 8 men 
« in 24 days? 530 —· % 
Anſwer, 192. 


The numbers being ſtated as before directed, they 
will ſtand thus, the Plant nag under the third 
place. ELKINS 

Men. Da. Rods. 

8 ———24 Gp =. 
Therefore, by the firſt Rule, the three laſt terms, 
viz, 12, 8, and 24, being multiply'd into each o- 
ther, givo 3304 for a Dividend; and the two firſt 
| 4 + terms, 


L421 
tems, vi. 2 6, multiply d 
for a Diviſor, Ae —. 2 


er, give 12 
e anſwer. 

Ann 

It 2 men work 12 Rads ins days, how many men 

will work 192 Rods in 4 days? 

. Men ' Day Rods, 

2 — 

24 —— 192 


Here, according to the er Rule, the firſt, ſe- 
cond, and fiftn terms multiply'd, give 2304, which ö 
divided by 288, the product of the third and fourth 
numbers, quotes 8, the anſwer. 


More EXAMPLES. 
Tf 400 pecks of Corn will ſerve 32 horſes 108 
days, what quantity will foo horſes eat in 20 days? 
Anſmer, 1157 pecke, 4 


If 56 gallons of Drink ſerve 25 perſons 120 days? 
w will 200 gallons ſerve 12 perſons 7? 
ES Anſwer, 892 days. 


en 


CRAY iv. 
Of PxRActrct, and TxERTT and 


TARE. 
h Y PRACTICE, Merchants compendioully 
th caſt up the price of their Commodities. 
And by TRET and TARE, deduct their Al- 
lowances. | F 
Both theſe Rules will be beft explain'd by exam- 
ples, and both require the perfect knowledge of 
$ owing - 
? LOWS 1 PS" 
TABLE. __ 
n | Of a Ton 
P abc 
Of a Pound. Of a Shilling. 2 
J. d. | | d. c | 24 ä 
1 0—28 711 — 12 4— 
F — 


113 


Fheeven Parts. 
8 2 'v 
— 
4 
oy V 
The even Parts. 
I 
AN- 


[4] 
-, Before we proceed to the rules of PraBice, it will f 
roper to ſhew the manner of multiplying and 
is x Jai — 9 of ſeveral denominations, * by « b 
ſingle figure, without Reduckion. 


Exomple of MULT LPLICATION. 


BY [ou * 
Multiply 5 8 19% 4 . 
| - b 
facit 43 6 8 
Here, firſt the 42. multiply'd by 8, gives 324. 
equal to 2s. 8 4. therefore ſetting down 8 in the 
place of pence, we carry 2 to the produce of the 
millings: Again, 8 times 85 being 647. and the 
2 eg making it 66s. or 31. 6s. the 6 is ſet 
down in the Place of ſhillings, and the 3 carry d on 
to the produce of the pounds. Laſtly, 8 times 51. 
being 407. and the 3 carry'd making 43 /. the whole 
product appears to beq31. 671 8 d. ö 
| Example of DIVISION. : 
o 4p UI ag | 0 
| Divide 43 6 8 by8. | 
. t 
8.43 6 80 p 
| _ = 1 
„ 
1a dividing the aeg ſam, we find, firſt, that I 
8 will go y times in 437 and that 3 will remain; I 
therefore ſetting down F in the place of pounds, 3 
we multiply the ſaid remainder by 20, and, _—_ i 
in the 6 odd ſhillings, the produce is 66 s. in whic ö 


again, the diviſor going 8 times, ang 2 remaining, 
we ſet down 8 in the place of ſhillings, and multi- 
ply the 2 remaining by 12,-which, with the 8 odd 

270124 152 pence 


LA 


ence taken in, produces 32 4. in which, laſtly, the 
Diviſor 3 going 'exattly 4 times 4 is ſet in the 
lace of pence, and the whole Quotient will be 
found to be f JI. 8s 44. | 
nb 413434 ar 
Rules of PRACTIC E, with Examples. 2 


1. When the price is ſuch a number of pence as 
make an even part of a ſhilling, divice the quan- 
tity of goods by ſuch part, and the quotient will 
be che antwer? in thillings: oo 


a 1hiveh $00 tan? JIOM 9) 105 Iv, 
A 70 1 57 38 * * AMPLE, 
£1 B00 RSWw93C SM199) T0 36 UH TSi736. 
4 Suppoſe you would know the price of 4296 ounces 
e ef Gum, at 6 4. per ounce; then | . 
1C v * . | 88 
8 6 'Viing'% e Mia 
5 f a Shilling, XY ==— _ a 9 
le 2648 ſhillings is the anſwer. * © » 
6: &: 7” 3 .-> 29 


For were the price i 2 d. or 15. the number of 
ounces would be rhe number of ſhillings they 
would coſt : therefore, the price being 6d. the 4 
of a ſhilling, che anſwer muſt be bur'+ ſo many 
ſhillings. So at 14 14.2, 24 34, or qd. 115 but 
the 4, 7. + 2, or 4 parts of the quantity“ of 
goods and che quotient (avatoreſard) will be the“ 

8 1 = ſhillings,, which, divided by 20, givesd 
t e- pod Q; © 8 IMs * 1. 1. 8 F ; 
Note, If any thing remains in dividing by the“ 
it aid parts, (pence being the next denomination) ir 
muſt be multiply d by 12, the- pence in i fhilling; 
5, and the produtt divided again by the ſaid part; and 
if any thin remains there, it muſt} be mubeiply d. 


by 4, and ſtill divided by the ſaid part, to produce 
X 422 * 
4 
d IXALALSE Cs EX AMP hk. 


* 
- 
3 - K - 
* * * 0 * © , * 
* * — - " R_ 7 5 # k 
G : , 
* 11 25 4 6 " : +4; 
. 6 % 
g g 4 : 8 : * 330 
. . bs . 4 
* - * 
9 * 1 111 o 2 8 117 * VP ' Ss #0 E 4 y 
bd 1 5 » % EY * I 
w” 4 #5 - bd on o | 
. 0 „ „ * 
4 5 9 5 - : d 
* . 
* 
1 4 ber Ounce. 
* a % * -'- 


x 


0%, 
F243 at 
1 6e 41 
2. If the pence of the price are not an even 
of a ſhilling, it will 2 than one diviſion, 
to find the coſt of the goods. Thus at 54. or any 
other number of pence between 6 and 12. 


EBXAMPLBS. 


. 4. Ib. 4. 
$27 at 5 per lb. 436 at 9 N. 
47 nn 4 218 
11 43 14 3 109 
2119 7 22 


In the firſt of theſe, 5 d. is taken, thus: qd. 3s 
the 3 of a. ſhilling, or the top line, and 1,4, the 4 of 


= | e. | 
Wn . ſecond, the I of a ſhilling is firſt taken for 
4. and then. the Z of that 6& for. 34. 


3. I the grice-is-boch- pence and farthings ; for: 
the pence, as. befÞre.z and for: the. farthings,, take 
the cyen parts of a penn: thus. 


* ow * 


— 


EXAMPLE. 


L 


L. 


bY l 
* . 


Th 1 
112 1 


#% 4. 1 
32 at 12 r Ounce. 


1'P 1% 44 4 
ow: {1 \ 11 - 
— 2—v— 


Sis 5 


— —— 


| 20. 152. F d. facit. ; 

7 When the price is more than 17. and leſs than 
25. leave the top line for: the ſhilling, and take 
your parts, as before, for the remaining pence. 

| Ns | 


EXIMPLE: 


18. . 148 
5437 at 19 per . 


4. 
6 3 2718 6 
2 679 74. 


441 L 15. 1 d. 4 facit. 
7. I che price is two n willings, pound 


nce, &c. either take the even parts of a 
rom your top line for- the ſhillings, which will 
give you the price in pounds; or multiply yo 
top line by the number of ſhillings;: which. will. 
give the anſwer in ſhillings, ſtill working for the- - 
pence as before. See both ways in the example. . 


d 6 


EX'4MPLE. 


* 


(4). 


| t; 
EXAMPLE 8 
0% . N. r. . d. 
F263 at 2 6per Ounce: 5G t 2 6 per Ounce. 
2 63 657 17 6 | 
d. 10716 
| My, 5 2631 6 2 
1 % 6-— 
4 g 


Sz 6571. 17 5. 6d, facit. 
N nan fol brews fant D 9:09 01. hgaW 1 
By the firſt way, it is thus done: Had the price If 
been 1 J. or-20 7. tis plain it would have come to as 
many pounds as there were ounces ; therefore at 
d. which is the 4 of a pound, it muſt come to 
the F of ſo much money. 
The other 1s done by ſuppoſing the top line at 
t 5. then for 2-5, it inuſt be twice ſo much; and for 
the 64. half the top line, or the value of a ſhilling, 
muſt be added. See both ways in another 


EXAMPLE. 


W. | 217 114 ! ib. 64 d. 
. $276 at 19 9 fer. th. 276 at 19 9 Per it. 
— 3 Peas VE: Ap geen 


wat fry. 3 1 N + 
r Re 
4 11077 4 & "$270. 
84% 111 18 1 5 
e 
N 2 ES aa es 51: a* 4 
5210 l. 1s. facit , 104201 


5210 15. facit. 
J 6. When 


e. 


, 


6. When the price 1s any Au. between one and 
two pounds, leaye the top line r the pound, and 
take your parts for the remaind 


EXAMPLE, 
X 15. . 4, —_ 
s. A. 5284 at 22 r Ib. 
2 64 673 or J 


* — 7 
. 
um ne ei Ae 5 
7. When the price is two or more pounds, mut- 
tiply the top line by the number of pounds; and 
for the remainder, take parts, as before, | 


EXAMPLE, 
57027 


15. L 1. ©, 25 7—— 1 
2364 at 4 18 102 er W. 
$ \ 18 4 


+ 4 3 
— { — * _ N 
˖ 5 
4. 9456 8 
10 4 1182 5 
3 5 
2 5 263 8 
L + 118 = — 1 7 
64 59 2 8 
$474 :e $ o nn oa ſtirſt 4 ai 2A 
id 111 14 157 6 . * Aar Ti 2 1 19 
f i 0 $03 1G 52174 287 
11687 l, 005. 6 d. facit. 19 
. * dens A. 55 


8. When with the given quantit there are odd 
parts, ſuch parts — be taken from the given 
price; as in the following examples. 


4 \ 5 I: * 1 


EXAMPLES. 
| 1 


1 


e 


Aar a Free 


1918 7 175. 64. fei. 


POPE Hy T0 a 
5 3 W 


2. 789 20 

f- 16 

> 3——$ 

4 3——1473 © 
d. — 184 2 6 
—— 9 9 
2 74 


66108 J. 147: 644 fect. 


As in the firſt of theſe, forths 2 gr. * the price 


e the G. is taken; ſo in the ſecond, not only 4 
the price of the C. is taken for 2-975," but allo 4 the 
price of 2 378. for 1. qr. and 4 2 for 14 lb. 
See. more . 
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EX Au LES. 


» «a «a 


T7 


+ EXAMPLES. 
Tun: Y . 7 77. 18. f L. 4. d. 2 | 
$73 13 2 18 9 12 10 per Ton. 
9 | ; >= Sow a —_ 


b F531 L 55. I at 


is, oz. dreams. I. xt. d. 
MN ee 


1 


2 15 — F214 

I — 26 o 

3 — 3} of "MF 2d; 
3 oz. — 1 d 934 

4 1 12 013. 

1 2 — 03 vo. 
$ dre. Z Ol 06. 

4 —— 9 

2 4 — 04z 

1 4 02S- 


L521 
The laſt Sum another 3 
I. bz. aramts. WA bp, J. 3 * 


$27, 13 ata 8.7 hen dby ſti 
n Mett 5 71 ove Th 
ca 
4216 FOR af 
2108 br 
6d. 16 6 . th 
1+ —— 65 104 5 R 
80 ——24 3 : - L/\ 
4 J=—12 1+ di =; | 
7 3. o0F- —— I 
8 d. — 1 6— 4 | 
4 2 worm . wy 
2 4 — | 
1 —2 4 — 
2566/7 8 — . 
1283 7. 7 5. 8 d. facit. 7 ; 4 
Another EXAMPLE. 1 
. Trey. or. Ari gr. I. . 4. 
763 11 12 13 at 23 16 4 fer la. 
' 23 
2208 CLONES 
1472 e RT. 
205. +—368 N hen, BAK 
5 1184 ate e ee e IS ne 
1 I— 3 16 A} OP ot —— 
4 1 e 1 
ox. 11 - Sf 
Sas 22S. 8 4 i Þ 
- E— 19 9 7 | e 
10 dts, ———=19 1 /%ůꝙ !!! 
2 — 3 111 > 4 
12 2 .ͤl⸗ ⸗᷑b 1142 — — | 
＋ᷓ— — —rp0 
If. 25: 9 d. 4 facit. Note, 


Note, The foregoing n and all other que- 
ſtions in ID y be. petform'd " the Rule 45 
i 


Three, Lie ing only a compendious way, of 
calci ſfuch propoſitions in pro "Mt 10 as have 
af tits r their fir! numb t to ſhew' th 


brevity of chis way Þ working; as well as to prov 
the truth thereof ;. ſee the laſt example done by the 
Rule of Three, as follows. 
By the Rule of Three thus: 
w. b "id. Ib. oz. dwts. gre. 
If i—coft—23 16 4 what wil 736 te ys nay 
12 20 


12 476 A IE Hap 
20 ei c 120 , 
240 5716 | 176872 
24 ©. Ti ty _24 
57 4 707491 
430 5 
5760 43444541 
LA + . mY © ws Mee 716 "S 4 
25465646 
424404 ẽ—.v 
2971465 


0 


2122420 12 


60 0)2426408275|| 52421214010 10 
| 1224 2(0)3610412 * 


. 720 17552 2 101 
facit 175521. 2.5. 16 4 1248” - * 


2962 l 


Three Fart hing: mo- N 
than by Practice loſt — 


there, by the Fraftions 251 % —— 
remaining. 2116 


1 
3 * —— 
Pee, 


* PROGF. 


1840 


PROOF. Fj 


| Sums in this rule may be proy d either by taking 
the parts two ways, as the laſt e oy 


xample but one ; or 
by the Rule of Three, as the laſt. 
* "ARBREVPIATIONS. |» 

As this whole 'rule is indeed mothing elfe, it 
may be thought ſtrange to mention ſhort ways 
here, in a particular tection; but as there are de- 
grees of compariſon, ſo even ſhort ways may be 
more ſhorten'd. - | - | 

1. The value of any quantity (the given price of 
one which, is an even number of ſhillings) may be 
moſt com pendiouſſy found, by multiplying the ſaid 
gone by + their number, doubling the unites of 
the firſt product for ſhillings, the reſt being pounds. 


* 


EXAMPLE. 1 
7276 Elk of Holland, at 8 f. per El. 
- 


2110:8 Anſwer. | 
2. If the price is an odd nutaber of ſhillings, it 
is but doing as before, and adding 28 of the top 
line to the product. * 
EXAMPLE. 
JS. ©. 
ry at 15 per nd. 


* 


3694:12 


— — FE 
10 O0 AY | 3- Were 


A oo ©5H . a.m 


pf 


e 
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Ff 
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3. Were there pence in the 
might alſo eaſily. be taken in the 


EXAMPLE 


391 | 
5384 at 7 J ir . 


ice, their parts 


emethod. 


4 On 


7 
N 134 12 
2 


* Na 


20521. 137. facit. 


4. Another ſhort and uſeful way, when the quan- 
tity is ſmall, is to multiply the price by it; thus 
if your n by one figure, tis done 
by one line. 


„ . # & © "- z eg? 4 * ++ Y; 1 
0 94 4 27 
EX £M EEB. 
14 4 7 > F ; CT 4 


| wy 4» be Kun 12 (3! Þ&Þ : 4. d. 4 : 
5 Yards of Velvet, at 1 13 6 ptr Terd. 2 
5 
— 
81.71. 64. factt. 


5. So any quantity that can be expreſſed by 2 fi- 

res, ns — may be eaſily and you? 

one thus: Eind out what two figures multiply 
together, will produce the given quantity, (as ſup- 
pole 32 yards or pounds, &. the given quantity, 
which is produced by the multiplication of 8 by 4). 
and multiply the price by one of the ſaid figures ;. 
and the product of that, multiply d again by the 
other, will give the enſwer. 


EXAMPLES. 


11 


6243 _ dig off mt ane 519607 . 
EN LES. 
Laras. 4. d. 


32 at if 1 n 


The value of 8 yard, 4 5 8— 
which multip'y d by 4 t 


—ʒ—ͤ— _—— 


gives 25 J. 25. 8 di the Rue 32 yards, 
AE Times 8 being 32. 


ura. J. 4. d. g ( . 
144 at 1 5 6 per Tard, 
* A . s 7 ! TY 4-7 
„Lins 0 . 
l 


5 


183 U 127. 0% fen 


6. If no two figures will exattly produce thoſe 
given, take ſuch as will give the neareſt product to 
them, which will generally be within one or two, 
more or leſs; the value of which muſt wecordingly 
be added or Iubſtrate. 


EXAMPLE. 


| RE I OP 
eg a 1 4e fee 
x. 47 


1 — 110 


9 * 


| res hy Price 1 1b. _ o 750 "Dor? 
fo brews She price - 1 lb 44 1109 b. 
1 0 * 2 0 - — l 4 mn. I 


maker 24 11 30% e 1 


KANN 80 


418 
(Mm) 
So had it been N by 7 and 8, which would 


have given the value of 56 1b too muth by 1 1b, the 
price of 1.1b muſt have been ſubſtracte t. 

7, If the quantity has odd parts, it will be eaſy 
taking the value of ſuch parts from the giyen price; 
as in the follow ing 7 
— bis IJ 21 y 1 Dinge 

NAM LE. | 
en,, 

43 1 2 2 12 7 per Tard. 
: I'IM EE 


1141.77. 44 fecit. 


Ta T and TA.. 


Wh © Mt Fs 


F | "ARE and TRET r are allowances made to 
Merchants in buying their goods. 

Tare, of what they can agree for per the whole, 
wo cheſt, &c. or per C. for the weight of the bag, 

x, cheſt, &-c. which contains the commodity. 

Trett, for the waſte, motes, or duſt ; and is al- 
ways 4 Ib. per 104 lb. — — 

There is alſo another allowance ſometimes given 
of 2 lb. for every 3 C. for the turn of the ſcale, call'd 
cloff, or clough. #1  _— —_— 8 92 

Note, The whole weight, before any allowwances 
are made, is called groſs; when part is deducted, 
the remainder is call'd ſuttle; but when all are 


taken from it, what's left, is call'd neat,  _ 


* * W R U L ES 


(ﬆ] 
19 SET 7.5 5:0 uriger „ ky * 
nns, ib SN AMPLE 8: - 
1. The Tur, of any aan ntity of goods may eaſily 
be found, if at ſo much in che whos only by ſab- 


ſtracting thre ſaid allowance from the groſs weight; 


if at ſo much per cheſt, &. by m tiplying the 

pres rare by the number of cheſts, &-c. and ſub- 
rafting as before; and if at ſo much per C. by tak ing da 

ſuch part, or parts, of the groſs weight, as the al- be 


ce is of a Cc. | 105 
nn 
Firſt ſort. Suppoſe 15 C. 2 qrs. 13 lb. tare were 
allowed on 456 C. 1 gr. 191b. of tobacco, what would 


be the neat weight * 
C. grs. Ib. 


From 1 19 Groſs, 
Subſtrat 15 2 13 Tare. 


Remainder 440 3 6 Neat. 


Second ſort. What's the neat weight of 3 frails of 
raiſins, each wei bing 3 C. 2 gre. 10 Ib. groſs; tare 


at 20 Ib. per 
C gqrs. Ib. 1b. 
| 20 
3 Frails. 


G. er 1: w. | 
e 246 3 12 Groſs. Tore 14 per C. 


143 30 3 12 Ture. 


| Anſwer, 216 O O Neat. 


Again, 


Cw] 
> 2 OS ripe a gif 
1, > 364: 1 1 | / 41 
a — : | | 27257 


Anſwer, 3112 1 124; Nat. 


Note, r4 and E may be call'd the ſtan- 
dards of Tare; for from them may any other num- 


A 
ber of pounds, mare or leſs, be Abe as in the fol · 


lowi 0 E er 
EXAMPLES. 
C. gre. Ib. i lb. 
< $73 2 13 Groſs. Tare17 per C. 
— 144 71 2 224 | | 
2110 o 27 — 
| 3.3 . J'S 


5 WH 835 CT ws 


$7 o 7 Tare. 


Anſwer, 486 2 6 Neat. 


C. 278. lb. : Ib, 
| 5 548 3 11 Groſs. Tare 10 per C. 
b. — 
16 3 78 1 174 
8 1 39 oO 28% 
22 9 3 71 


ts. 


49 © o Tare. 


Anſwer, 499 3 10 4 Neat. 


Nose, Tis firſt found what tare 16 1b. would pro- 
duce; becauſe 8 1b. being the 12 part of a C. would 
de a troubleſome diviſor. 


2. Tret᷑ t 


L J 
Ka. Trett bod and * 4 lb. per 104 woe con. 
ſtant met n is by takin 
of the line it 1s to ding I) is by cak 4 of neff Fbe 


ing 104. But it bei difficult to divide by / 261 in one lb 
line, it will be more ſafe and eaſy to do — you ie 


aſide, as in the firſt eæamplle. 2 
7 
nt 96%. b 185 ebnen ban xy 48 
n 7. ho # A A er: 
6 rb "2 co 2th 
| 2 19 Groſs. Trett I WT 
1. E w 
425 16 1 254 Trett. 26)428(16 4 
Facit, 411 3 21 1 Neat. : 168 fa 
— \ 2 12 
0 4 4 by 
Ga — ta 
26) 4901 Wtb 
— — 3 
Wo th 
* 2 th 
. 5 — de 
3 ® 9 31 z* P - 193 lo 
Is © 47 of 
| —— W 
== 26)663 (25 I th 
143 
13 
3 4 
bo 4417 
i eee e rad 2111 1 #1441 21 Lande 
Sor 0 2763 1 2 Tr , . #76252 0 


L 61 J 2 


rt C. grs. lb. 1b. 
e- 836 2 17 Groſe. Tare 22 per C. 


ne lb. — Tret, 4 1b. per 104 lb. 
k 16 5 119 2 25 | 
4% 29 3 147 
24 14 3 215 


164 1 10 Tare. 


672 1 7 Suttle. 


facit 646 I 23 Neat. . 


3. Clough (which is 2 1b for every 3 c.) is found, 
by firſt dividing the hundreds of the line it is to be 
taken from by 3, which brings them into 3 C'; 
then 2 1b. being to be allow d for every 3 C. as many 
30s as it produces, fo many 2 Ib's it will allow ; 
then dividing 6, (the double pounds in a hundred) 
the quotient will be hundreds, and rhe remaidder - 
double pounds; to which adding, what may be al- 
low'd for the odd hundreds, quarters, and pounds 
of the 2 weight, it makes the whole Clough ; 
_—_ ubrrafted from the ſaid given weight, leaves 
tac Neat. . 


93 17118 5 D EXAMPLES. 


[62] 


BXAMPLES.'"! N 
Co qrs. Ib. Ib. Go 
5647 3 13 Groſs. Clough 2 for 2 
33 2 13 Clough. ” )50gALr ©. 
— — a . gs. Ib. 
5614 © 27 1 Neat. 5$6)18382(33 2 12 
| 163 $49 
2 
eee 137 
768 33 3 
14)34(z 
28 
* 6 double Pound; 


Note, The remainder 34 (which are double pound. 
is divided by 14, (the double pounds in a gr.) rl 
_ the ſaid remainder into quarters of an hun- 

red. | | 


Note alſo, The 1 lb. = is allow'd for the odd hun- 
dred, 3 9rs. and 13 lb. | 


EXAMPLE 2. 


What's the neat weight of 3 hogſheads of tobacco, 
weighing ? Vit 


> 


[ 63] 


Number C. 37. Ib. 
1— F 3 Fi . 13 
2 4 2 4 | 2 
3— 5 1 19 
— Taye 7 1b. per C. 
15 3 20 Groſs. Jaerte. Ib. per 104 lb. 
, lb. Clough 2 1b. for 3 C. 
4 14 5 1 3 | 27 5 | 
5 92 1 1 Tare. 
14 3 20 7 Suttle. a 
4 33 2 $ 2 Trett. 
& I4 1 12 2 Surtle. C. 
x 9 + Clough. 3)14(4 a 
il) PF} 2 Te | 
N nſwer, 14 1 2 + Neat. S | 


an Note, The 4 three 8 allow—— 8 
And the odd 2 C. 1 27. 14 Ib. 4 allow-—1 # 


co, 


Tozal Clough 9 + 


' 84 * 8 * kA\ - : 7 


CHAP. V. 
07 INTEREST: 


| which ariſes only from 
NTEREST 1 8 3 the Principal. : 
is either which ariſes both from 


Compound, Principal and Intereſt. 


_ —_ 2 2 


Rr ne 


Que InTEREsST being one of the branche; 
700 of Proportion, or the Rule of Three, is work'd as 
ONOWS, 


1. The Intereſt of any Sum for one year is found 
by this plain Ps viz. 
As 1c | 
To the rate of Intereſt : 
So is the given Principal, 
To the Inrereſt required. 


25 


EXAMPLE. 


What's the Intereſt of 4297. for a year, at 6/. 


per. Cent, per Annum ? 


= if 


Fa 


je; 


[65]. 


J. J. 
If io 6—— 429 


Facit 2Fl. 14. 94. 5. 20 


9.60 


2140 


* * * 2 


Note, The cutting off two figures to the right 
hand, divides ſuch (ines by 100. See Abbreviations 
of Diviſion. 2 h | 
2. To find the intereſt of any ſum for 2 or more 
years, multiply the year's amount by the number 


of years required. 

„ 

What intereſt will the foregoing principal pro- 
duce in 4 years, at the ſame rate of intereſt ? 


PANT ..- ; 
25 14 93 the Intereſt for one Tear. 


3 


Facit 102 19 2 | 


3- To find intereſt for months, divide the year's 
amount by the eyen parts they make ofa year. 


D 3 EXAMPLE, 


J 66 J 


EX AMPLE. 


What's the intereſt of 5721. for 8 months, at Fl. 
per Cent. per Annum? 


I. J. a „ 
If 100—7—772 28 12 


3 
—  < 14 6 
JD 259 @&4 1A 
20 
— 19 J. 15. 44. fac. 


1200 


4. If the time is weeks, or days, inſtead of raking 
the even parts of a year, as for months, it muſt be 
done by a ſecond ſtating in the Rule of Three, 


EXAMPLES. 


Ex. 1, What's the intereſt of 3210. 167. 8d, Gon 
3 weeks, at 61, per Cent. per Annum# 


Facit 191.65. 2 43. fer a Tear. p 
| 20 
12 


2 Then, 


— 
* 


[6] 

"Weeks. I. 5. 4. Feels. 

Then, If f2—19 6 2 L—z 
20 


1 * 
5 336 
12 
4634 
4 
13537 
| 3 4 
ac. er ax 
F2)55611(1069(1 
3 
— 12)267(3 
361 — 
312 2 . 
— 1125. 343. facit. 
r 
468 
— 


Ex. 2. What intereſt is Sa due on a bond of 
4201. 107. commencing intereſt at Fl. tos. per 
Cent. per Annum, July the 1oth, 1727; this being 
I * Rey | 

. » fo . 


g. July —21 

710 — 10-420 10 Anguſt—— 31 
5 September — 30 

5. 2102 10 Oe. 31 

104 210 F November —30 

— — December 31 

23% “ Fee — Gl 

"I February — 28 

231. 27. 644 2155 8 
for a Tear. i 15 4 n 
Hwa 6160 | 41 100 13 


# 601 4 7 bs + 34 135i 50 
— o———— 0 


35 . Then, 


1681 
Days. I. . d. 2 
20 


462 
12 
0 
+. 
22202 
258 
177616 
111010 
44404 4 
365) 7281160156930 
— JI}; 
i825 20) 32ʃ6 | 
vn tine! z: 161.65. 11 44 far 258 day. 
Ee 2100 231.25. 641 for — 
0 3411 39 J. 94. 5 4; total Intereſ. 
3285 | 
I— 
* 1266 - 
Wr 
171 


Another way to caſt up Intereſt , when the principal hat 

5 ed anengꝗ in it, and the time, weeks or days. 

— 7 | R U L E. A 

Bring your principal into its loweſt denomina- 
tion, and multiply it by the number of days; „ 


Fe # 
SC 342 


» 


1. 


as 


A 4. 3 i 
if at 1. ger Cent. divide the product by 7300, the 
quorienrgives theanſwer in the ſame 2 


e principal was reduced into. Note; The number 
7300 is found by multiplying 365 by 100, and di- 
viding by 5. 
EXAMPLES. | 
What's the Intereſt of 432 I. 12 7, Gd. for 8 days, 
at 5 J. per Cent. per Annam ? 


E 
432 12 6 
20 


8672 6 
12 | 

to 3830 

33 12 | . 


73l6e}83061g0 (113 


— 95. 54 2. facit. 
wh - — 
"6 
276 
219 
5740 
4 


— — 


731000 229060 (3 
219 


10 


If you would caſt up Intereſt at 61 per Cent. by 
this rule you muſt add 5 of the quotient to the in- 
tereſt produced at 5 J. per r ſo at other rates, 

8 5 it 


it is but 1 
it is but adding or ſubſtraſting ſuch and 1 
of the — to or — aaf 


roduces at 
For inſtance, ſuppoſe the laſt werden Gone ü 
common way, for an 


6 


£12 4. . 


420 10 em 
20 
— — 


8410 
623 number of days. 


2 , 

73100) 5239430717 . 3 
— J | 7 
9 | 

2 229 6 6 : to 
564 J. 39 9 2996 Anſwer, I farthing more 
Fil than bythe other way. me 
— — 0 p L 
$330 — 
12 

1400 4 606 | 
e 6 
2 . | ( 
219 | | A 
2 ar t. 


Ne 


| ban) 
ar Note, The Rate here being 5. lor. and 107. be- 
t e 2 f Therefore dded 18 of the 


> aotient, or the amount, at 5 J. per Cent. 


At 61. per Cent, what will 5891. come to in 2 


. Wear ? 2 2 8 
A Anſwer, 351. 65. 941. | 

What will the ſame ſum, at the ſame rate, a- 

mount to in 8 years? | 
Anſwer, 2321. 145. 4 4. 
What's the intereſt of 7020 J. for 5 months, at 
x 1. per Cent. per annum | 
Anſwer, 1461. 5 5. 
What's a week's intereſt of 10000. at 7 I. per Cent.? 
dane, 11. 6 114 

What will the intereſt of 54297. 10s. 8 4 come 

to in 20 days, at F1, per Cent. ? 
Anſwer, 141. 17 5. 6 4. 

What intereſt is ow due on a Navy-bill, com- 
mencing intereſt at 6 I per Cent. per Annum, June the 
ath 1726, this being January the 1oth 1728, the 
principal being 836 ./ 

. Anſger, 8 J. 71. 104. 


Compound INTER ES r. 


OMPOUND INTEREST, as was before ſaid, 

ariſes both from the principal and intereſt 
(i. e.) when intereſt on money becoming due, and | 
not paid, the ſame rate is allow'd on the unpaid in- 
tereſt, as was before on the principal, 


1 D 6 Therefore, 


fi les e ns 
- *Fhetefore to work ſums” in this rule, aft 
having found the firſt year's intereſt, as before, a 
it to the principal, and find the intereſt of the ſun 
and ſo continue to add every year's produce, fi 
accounting the ſum a new principal. 


& 4 4 EXAMPLE. 


What will be the amount of 400 J. forborn 3 yes 
and 2 at 6). per Cent. per Annum, compound intereſt 


J. 1 0 
if eo Principal 1# yen 


1 7 0 
J. 2400 
6 A | 
* Sf Loo: a 4 ff {4259 ; 
Jt. ee Principal 24. year 
—_— I? dy To 352934 n | 
J. 25144 
20 
— . 0 — — q 
4 e * 
ai walk d ve eee 
043 „ t ee ee eee ee 
4. W 
4 
——— 
0 Ph 
Þn 
ef]: 


nn 8 If 


176 1 
leg en A0 

| 424 

* 8 b 25 8 6 1 5 * 


If — 8 9 4 Prineip, 34 year. 


6 1 
E = 33 12 9— 
eſt = 20 
1. 19132 
ſear 12 


IL 


. 12815 971 
— 28 11 8 


2 10 1. a 


476 + PTY 3 


490 13 114 4 8123 
Total m \ 4 


94 


— 


* 
** 


: 
' 


—— —MT— i ¶— -——_—_ — — — — — 
— 


111 


Intereſt the 3. Zoey 24 2 


737*ü „ erage $: 0.4... | 
| » 2d —6 19 31 
O 


Total Intoreſ poy 13 11 4 
wo "Ax ps 


— — 


Toral amewnt 4 490 13 11 4 


What will 10001. amount to in 3 years, at 60. 
per Cent. per Annum,, Comppund Intereſt ? 


Anſwer, 1910 Os. 343. 


At 51. 5 d In- 
ek e e 


aer pe, 14. 10d + 


8e 1 


. CHAP. 


7 8 
— 4 ** N — p ve 4 
rand F408 A of - 
e — Seal * 


4 * , #4 


CHAP. VI. 


Of REBATE, or DISCOUNT. 


EBATE, or DISCOUNT, is the abating ſo 
much money on a debt paid before tis due, 
as might be gain'd again by the money receiv'd, if 
put out to intereſt at the ſame rate, and for the ſame 
time. So 1001. preſent money, would diſcharge a 
debt of 106 J. due at a year to come; rebate being 
— a Gl. per Gent. _— oO J. put 4 to in- 
tereit for a year, At the rate, Wo regain 
the 6k N een 5 


To work Sums in this RULE. 


Firſt find the intereſt of 100 J. for the time; then 
by a Rule of Three ſtating, of which the firſt num- 
ber muſt be 1001. with the intereſt found ; the ſe- 
cond number, the intereſt alone (or 1007. alone, 
if you would find the preſent money); and the 
third, the debt, or ſum propounded, you will find 
the anſwer. 2 


EXAMPLES, 


—— — 


* 
8 
ST 
wit' ; £ 
eo $44 # 
- 
_ 7 * 


1761 


P E. xa 1 3 


% $4.40. 


ent: Wia w rhe rebare of 4201; for # year, u 


61, per * Annum # 


— . 


2% 234.154. 741 — 


. . * 
o 5 * 
222 7 \ 530 
* 
£ 1 a i ; ® 
* % * # * 


106) 280 (2 


212 


— — 


* 63 


RS I 


1971 


Ex. 2. What preſent money will diſcharge a debt 
of 732 l. due at 3 months, n Ar made at 67. 
per TOO — ? A 
me 

6 Intereſt for 4 * 100 
Menthr— fe of 
q 3.8 * 110. 


| J. 
Then, 1 101 10 fall to 100, . wil * 
2 


203 3 
| 1421 
* *430 
406 


Azſw. 7211. 33.74%. 203) 


(8) / 
bs Y ae WU -4 


Ex. 3. What rebate muſt be allow'd on à Bill of r 
Exchange for 85 J. 10s. due September the 8th, this 
being July, the 4th, rebate being made at 5 J. per 
Cent. per an r- X 

Days. £150 

1 — 
July 27 | 4A, 
Aug. 31 | 3 
Sept, 3 330 
_ — 

66 8 — . 4 


365)6600(18 0 2 
365 


To 


a Ga wm K * 


Then, 


4 


ö 
ö 
ö 
' 
| 
| 
| 
| 
| 


318 


91] 


2 £ $&7 22-8 ie 8; 
Then, If 100 18 o 3—1$ o 85 10 
e WHERE 12 20 


— — — SEEN) 


2018 216 170 
12 a 12 
— —_— 18 — — 
24216 967 20520 
4 | 4 
6867 82080 
5 2 
867 
77460 
492480 
| 656640 
| e 
51 It 3s m—_— I} 
rs - 2 
a 290601 IF 5.3 dz. 
| 3 * 450450 
Anſwer, 151. 344. 387468 
3 


Ex. 4. A Bill of Exchange for 270 J. is dated at 
Amſterdam, June the 14th new ſtile; at uſance ts 
accepted, and payment offer'd the 15th ditto old 
ſtile, what muſt be then receiv'd, rebate being 
made at 6 I. per Cent. per Annum ? 


Note, New Stile is 11 days before Old Stile. 


Uſance ſignifies a month ; double Uſance, two 
months, Cc. Note alſo, Merchants of London gene- 
rally allow 3 days beyond the time appointed, cal- 
ling them 3 days of grace. Therefore the _ 

: | ate 


dated June the 4th N. S. or the 2d, O, S. and ac. 
cepted at uſance, or a month; it becomes due 7u} 
the 2d, O S. but 3 days of grace being allow 
makes it the Sth. So if the money is paid the 15th 
of June, O. S. rebate muſt be made for 21 days. 
Therefore, N 


N | 59. 'D 78 Rs ; Deyr. 7 
| 525... LENS 


— 


1 
4 
* * 
1 * 2 
— —_ . * 
* we 
8 % — 1 
* & *®% ” + 
* 
A 1 * 1 * 
418 os x 1111 45 $1 at 24. 
: Ft. 5 6 To | 
* W L hai? yY * 44 14 «# 3 4 - do. #1} 
' T4. Door Þy WY. © vox o5t 
— 4 p oy 1 Ii Der. 17 [ T; x * 1 
\ * 4 — - ' * >a „ : A 1 
n 4 «03; — 14 a. * * 4: 1 f 7 1141 20 
E 


21 


- a 
1195 6%. 


x * 
2 104 4 1 Uſb i _—_ ; 


1. 06 


2006 5000 
12 R P * 4 12 12 
* + . - * > 91 "= 
— 
24082 600 
4 SS 
« EY * 2 7 


89633 t)24000000 ( 19 
1 Bend” 


* - 
— , Te? &- 


*©473380 


385324 


880560 


ie 


1 


15271620 (2 
9633 ) 2 — 


* 
* 4 * 


Anſwer, 2491. 25: = 


269979: .- - 


FR 


11 


Mere 2 MP-6-4-8) 


What's 13h whats of 1007, N at61 
per Cent. per Anna? 


Anſwer, 21. 18s. 3d. 


What's the rebate of 538 J. 105. for 5 months, at 
51. es per Annum = 


oe: * 195 gd 1. 


is a debt of 6291. * 81 
Weeks . > ng made after the rate of 
61. 105. per Cone. per Annum ? 


. Hnſwer, 626 J. 137. 


W dat preſent money will diſcharge 10000 1. due 
at 5 days, ON un made at $7. per Cent. per 


Annum ? 


CHAP. 


7 
2 


„ NA 
E aAT TON of PAYMEN Ys. 


HE Deſign of this ruls ke whin ſeveral 
ſums are due at ſeveral times, to find a mean 
time for paying the whole debr. . 


The common way te do which, is, 

2 each ſum by its reſpectĩi ve time, and add 
all the products together, dividing their total by the 
whole debt; 4 — is accounted the mean 
time of paying the whole debt. 


4. owes to . 40 l. to pay at months, 601. at x 
months, and 108 L at "to months ; at what time 
t be paid together, without in- 
J. 3 
4 60 100 
3 s 10 
— — — 
120 200 1 
300 
— 1120 
2100) 144200 
FF Ee — 
3 Anſwer, 7 months. 
/ Note, 


F 


#4.) 
thr The EY of HA ER if ot. Fo 18 


M * rl 2 2 - 
But thoſe who are more exact, take the py 0 
work theſe ſums by the following rule, 

Firſt they find the preſent worth of every par- 
ticular ſum ; then fired in what time to come the 
ſum of theſe 7 worths will be encreas' d to 
the total of alf the particular ſums payable at the 
ſeveral times to come, and that is the true — 


2 


Tipe for ae % te W. 
DILL aa £41; -O7 ” 
Oba 1 1 f 
5 1 0 "x ; 
N, # / 
: pre 
1 \ B. 
L 79 it 


| 1 CHAP. 


- C HAP. VIII. 

he a ̃ | 

„ Of FELLOwSHIP, or COMPANY. 
| En Ps. 


FLLOw$SH1P, or Company, is when two or 
more, join their ſtocks, and trade together, 
dividing their gain or loſs proportionably. 


CC. 
* he bp 
= 


9 „ ——— IE 
* 


ELLOWSHI1P is either with; or without time. 
_ Queſtions without time, are work d by this 
proportion: | 


As the whole ſtock, 
| 5 the 2 gain, dr . — = 
o is each man's partic 
To his particular g 


EXAMPLES. 
A. B. and C. make a joint-ſtock; A. puts in 460 l. 


B. 510 l. and C. 480. they gain 3407. what part of 
it belongs to each? Tore * 


I. 

A. 460 

B. 510 
3 — 480 


Total flock 140 


E | 1. 


„284 f 
145 
1390 

257 
85 
20 


— — 


=. 


ebene 5 
145 


145)17ool1t 


75 hide 


— 


„„ 


1017 
— — 
1257 
20 

— 


; 145JzSoel 17 


147072003 
\ Of 
— —œ 


2 


6271 


34. And, 1 — 


147 


J. 4. d. Rem. —— 
„ Share i is 107 17 2 +— 85 180 
MP Share is 119 11 8 110 145 
1. IC Share is 112 11 © 95 —— 
2 alu of the Remainder 1 "oF 


2 —145)290(z 1.4 Wh 
Ww 2 —— — 
gain *2 349 0 O 290 60 

4 


— 


(3 . 145)240(1 
And thus are theſe Sums proy d. 145 


ö e 


24.1 E 2 More 


61 


"Nie ex4itotes! * *F 


Taree perſons make a joint-ſtock ; 4 hes i 
565 J. B. 2587 and C. 629. they gain 1000 J. what i 
each of their ſhares ? 


1 Remainders. 
783 16 7 — 284 
8 7 2— ' { ak 
C. 427 62 4—576* - 


jt 


D E. and F. trade together; P. puts in 2300 
E. 529. and F. 2045 10s. their whole gain amounts 
ee pada t to each? 


— 2 1 as 


5 Rs 
Gs D. 108 7 74—— 271 
. Anſwer, J k. 249 5F 7———— $44 
RSS F. 1 a 


A. B. and C. make & bank of 22561. whereof 4. 
puts in 10261. B 985 J. and C. the reſt ; by misfor 
= — loſe 20004. what part of it muſt each 


121 Kr 
eee. J. & 7 4 14 — 


ͤ— p p ——_—— 


| Remain 
928 ga 


FELLOWS UI With Time. 


Feb a with TI XE is thus work d: mul 
tiply each man's ſtock by the reſpe&ive time 
he puts it in for, and add all the products, the total 
of which muſt be your firſt number through 1 
the ſtatings; the gain, or loſs, the ſecond os ry 

re) 


1 1 89 J 
fore) ; and each man's particular ſtock, multiply d 
by its time, the thick. | 

Note, All the particular times (if nor ſo given) 
muſt be nto one name, (7. e.) all years, 
months, all weeks, or all days, Cc. 
WF The reaſon of multiplying the ſeveral ſtocks by 

the times they are put in for, will appear from the 
following conſiderations. Firſt, ſuppoſe 4. and B. 
put into trade each 1004. for 1 month, then cer- 
tainly their Whatever it be, muſt be equally 
divided berwixt them: Again, ſuppoſe 4. puts in 
100 l. and B. 200 J. both for the ſame time, *tis as 
plain that B's hare of the gain muſt be twice as 
much as A's, becauſe his ſtock is double: or if each 
put in 1001. but for different times, viz. A. for 
1 month, and B. for 2, then as B's ſtock lies twice 
as long as A, ſo his gain. as before, muſt be twice 
as great. Leh ſuppoſe 4. to put in 1001. for 
t month, and N. 200 J. for 2 months; then ſince his 
ſock is not only double, bur the time he leaves ir 
in double too, | his ſhare of the profits muſt become 
4 times greater than 4's. And ſo in all other caſes. 


» LS 4NSL TE. 
A. put into campany 560 J. for 8 months, B. 279 J. 

for 2 months, and C. 735 1. for 6 months; they 

gain d 1000 fl. What ſhare of it muſt each have ? 


I» 4 V. 7 


»\-> 02 60 - 279 735 

55 wy 999 1 6 2 
4.— 3. — C. — 
4480 2790 4410 
oj _ 
me EST TED —_— 
ul 11680 


be⸗ , E ; 15. 


'C 9 
| 1. Then, reli 


ö . 


1168 — 
— 


- —— — 


15 


„ bee eee, Neat u as 


ud 


2336 
— — . 
4740 
. 5 


709. e 
9344 | 


— 

101 & 
20 

—ů 7. 


un_ 0 


i4 44 


+ 


116507575 4 


896 
4 


—ůů— 


1168) 3534 (3 


3504 


— 


80 


E 4 


1923 

f ; J. * and : * J. 5 PN | J. | 
34, If 11680 — r „ 
$f 1 1000 


— 


11 63)447000(03/7/ 7? 
J. r. #8. - - Rem, 3504 W 
A's Share is 383 11 2 4 208 
B', Share is 138 17 4 5 80 060 
Cr Share is 377 11 4 +———3880 _ 8176 


Value of the Reminder 2 1163)1 168( : 3756 

| — Is 1 
1000 OO O— wa 
The whole Gain. * 664. 


| — . 
& | 1168) 13280(11 
1168 


1163) 51844 
4672 


— — 

f | 512 

; F h * . — — 
Sag 44 1163 )2048 (1 
: ; 1168 

\ ; — — 


880 


1 


More 


1 
I . F. 
e ed e genes ere together Abet 


592 J for 4 months; B. 3291. for 7 months ; and C. 
77 ooo. for 2 months; by their trade {hey gain 5740 J. 
What part of it ngs to each? 


Si 4 Remainders, 


7 183 14 — 
eier, J. 199 19 —1 332 
> 156. s 104- =2533 


1 


Three perſons make 9 jont- Nock; A. puts in 400 
pieces of holland, each containing 96 yards, at f. 
6d. per ell Flemiſh, for 5 months; R. 600 guineas for 
$ months; and C. 1800 /. for 4 months; but at 3 
months end, takes out 800 J. they gain in all 1000 1. 
How much is each of their ſhares? — 


. n ; 
85 860 4 31— 2996 
Anſwer, 4 8. 61 11 1920 
CG 78 4 O04 —moomzy6s * 
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CARATS A 
Of ALLIGATION.. 
LLIGATION is the compounding many 
ſimples into one maſs, according to any re- 
Auir'd price, or proportion. | 
. This rule is uſually divided into two parts, di- 
ſtinguiſh'd by the names of Media! and en | 


""ALLIGATION MEDIAL. 
A Liigation- Medial anſwers ſuch - veſtions as 


having the quantities and prices of the ſeveral 
ſimples given, only demand the mean rate of any 
particular part of the compoſition. 


R U. E. 


As the ſum of all the ſimples, 
To their, total value: 


So is any quantity of che mixture 
To the les thereof, ; 


EXAMPLES. 


(Ex. 110 A Grocer would mix 18 tt. of currants 
at Fd. per i, and 29 tb. at 6 d. per lb, with 12 th. at 
8. per Ii, At what rate may he ſell a pound of the 


Eirſt, 


- 2 
m3Xxture *7 - 4 
- ; » _—_ a 
* 
4 _n 


88 


Dre 


ny 
'Ce 


— — 8 


Firſt, place the quanti 
Mo 


n. 
18 ng pol. comer 7s 
22 — = 12 
Sum of all tb. 10 er Bn » emel 
Ws 8 18. 
| Then, een 10 what wil 1? 
20 
crew 
' I2 


fer C. What wi 
will ſtand thus: 


7 


Sum of the Simple 1 


[5s] 


. pg pee 45 


_—  — — — 2 8 3 


i 


r 4. ö 
6 $9)36o(6 Anſwer, 


354 


. 8 


Ex. 2. — with 12 © of Sugar, at 
37. per C. mix 3 C. at Os. per C. and 8 C. at 457. 


«9 


eo of this mixture be worth? 
The quantities and cheir values, placed as before, 


6. 10 20 


« . 
„ * : pry - . 
a 4 * 110 4% * I 1 


— wr 75. 44 1 
_ 
A 138 


The proof of this, i is as in the Rule of Three, only 
reverſing the — 1 
So the firſt example may be ab; by this back 


ts. d. ws 
IF 1 59 
And the 2 by this, 


C. | Hp of C. 
1f7—13 741—3 


vemembring in both to take in the remainders. 
More 


152 5 


"Kore 3 es: 


Ita vintner mingleth 13 gallons 5 canary, at 67. 
8 d. per gallon, with 20 ga 4 white wine, at 5 5. 
per gallon, and 10 gallons of cyder, at 37. per gallon, 
at — rate _— ſell a _ the mixture? 
Anſwer, 1 5. 3 
If with 40 buſhels of corn, at 45 0 buſhel, the there 
are mix'd 10 buſhels at 6 f. per . e bud, w 
5s per buſhel, and — yore what 
will 10 buſhels of the miſtling (128 4.9 
| Anſmer, 20. 37. 


a 7 


- 
Dm__ CO P\; „ 
9 149 & 5 1 1804 


"4 
{12199 


+ 74 EV 
ALLIGATION ALTERNATE. 


A ligation Alternate teacheth, what quantities of 
ſeveral ſimples (whoſe values are giyen) muſt 
be mix'd, that the compoſition may 25 A. price 


propoun 
This ſort of Aligation has — varieties. 


— VARIETY 1. 


— the price of each ſimple i is expreſs d, but 
quantity given, and it is required how much of 
— ſimple muſt be mix'd, to Toll an 1 of the 
compoſition at a mean 4 propounde 
e 


In this varie to link the ſeve- 
ral extreams ri ghrly 1 . to find the true 


differences Logs them and the mean ; for thoſe 
differences are the watts; ſought. 


E X 4 MPLE. 


A viatner would mix four ſorrs of wine of 12 d. 
of 18 d. of 24d. and of 26 d. per quart, what quan- 


tity of each muſt he take, to the mixture at 
20d. per quart? a 
0 


gory 


A p „e e. and link the extream, 


% ” 97 
* 1 - * „ , 
- 1 mY * 


"ROLES 9 


0 if, Ser 2 the ſeveral given] ces | (which 
muſt always be of one name) in a column, one un- 
der another; then, towards your left kind, draw a 
ine of connection; and on the other ſide of the 
=”y line, place the mean rate. 
Thus then — he givek numbers of the 


1 
x 4 


24, Link ham two and two n 2 ob. 
ſerving to join a greater and a leſs than the mean; 
and againſt each extream place the e de⸗ 

ewixt the méan and its fellow: . ; 


* 
— * - 


222 3 — - — bon . - r2, — 42 
the mean, is againſt 24 jits yoke- 
fellow; and — Bl 18 and 20 being 2, is placed a- 
inſt 26: _ alſo the difference betwixt 24 and 20 
4; 15 placed ker 12; and 6, the difference 
betwixt 26 and 20, is ſet againſt 18. 
Therefore if he mixes 4 quarters at 12 4. 6 at 18 d. 
8 at 24d. and 2 at 26. per quart, he may fell the 


mixture at 20d. er quart. 
- The proof of which ĩs eaſy. For the ſum of the 


Hiffences valu'd at the mean rate, will be found 
equal to the amount of the parricular A . at 
their given prices. $4 = | 

or 


— y TT. a TS 


.  A& aac A AZXffff. mk 


> „ T j* ' 


r r 


2 1991 | 
For 20 quarts, the ſum of the differences at 26 f. 
— uart, An pence; and 4, 6, 8, 2 „the 
part 


ular di at m__ 18, 6 pence 
quart will come to the ſame fum 4 os 


But note, as many different ways 2s 14 
may be combin'd, 10 many different anſwers may 
be given to the queſtion, yet all true: 


So the * e being al 
TY or thus: 


is] +616 
SOR SER 
8.2 


7 hol different, but true anſwers, as may be 
prov'd by the ſame rule. 

In the Naſt of theſe examples the numbers being 
doubly combin d, (7. e. Yech withtwo others, make 
each have two differences ſer againſt it; for a the 
firſt extream, being link'd both with 24 *. 
muſt have both their differences, viz. 4 and 6, plac 
againſt it ; and fo the reſt. Which double difference 
muſt be added, and.plac'd as above. 

But when in a queſtion there is but one extream 
leſs, or but one greater than the mean ; ſuch a que- 
ſtion will admit of but one anſwer : that ſingle 
extream a being co be link'd with all the =P. 


WA rt * 9 41 

grocer would at 164. and 10 4. 

8 ſo as to el e com 31 84. N 
What quantity of each muſt = take? | 


F 2 3 
| SH | lz 
3.215 


The numbers being plac d, link"d, and ages. 
(as above) according to the foregoi ng rules, it ap- 
pears to ſell his ſugar at 8 d. per Ib, he my mix 
d at Fd, 2 lb. at 6d. and 5 lb. at 1 . 


te) 
* — of0 ——— any the alter- 
nate placing of their rences, Will 4 rarem 
this plain-conſidefation, viz, -That thereby —— 
ever is loſt n the quantity ſold; v given 
price exceeds the mean, ig gain d again upon the 
quantity, whole given price 151cſs than | the mean. | 


More EXAMP LES, 


1 would mix tobgeco 41; and 15. 
6 d. 7-86 perth, per. 1b, ſo as to ſell the compound at 


«a «a: a, _ A. 


1. WA what quantity of each muſt nd 
5 LAI 
J at 2 0 ( 
PSY at 1 6+ per w. þ 
4 at 1 3 


Several ſorts of tea, wiz. of 135. 187. 267 and 

405. per Ib, are to be ſo mix d, that the compound 

| nk Gerber” 22.8, * what LAY of each 
ere 


e dee ee 


Here v we : have the price of all the ſimples, and the 
quantity of one given, to find the ſevera] quanti- 
Ges of the reſt : ſo that one meaſure, or quantity, 
may be ſold at a mean rate propounded. 
When the numbers have been fer down, and their 
ſeveral differences found by the foregoing rules, 
you muſt proceed by this proportion. 
As the difference of 3 — ber whoſe — | 


Focke ret of the differences one after another 

So the quantity given, 

To the ſeveral quantities ſought. W 
EXAMPLE. fl, 


. 


n to p1itnth 
A diſtiller would with 40 gallons of French bran» 


ay, at 127. fer Kallen, mn Egli brandy at 7 7. per. 


gallon, and ſpirits at 47, pet gallon ; how much of 
the two laſt ſorts muſt be ad to ſell the whole 
at 8 5. newer | 


ed, 
11 + 4 27 xi] 
Der 


* it is pla Fiala, | dhas — "S * of 
* 7 brandy, there muſt alſo be — 4 ballons of 
ach of the other liquors ; but fince there are: to be 
allons of the French brandy, ſay, . 
s 5, the difference again its price, - 
* 4. he difference againſt rhe price of the Eng- 
liſb brandy : 
1 1 is 40, the given qua y of the French, 
To the quantity af Eagliſo t, | 
——.— by this p portion will found to be 32 


£6 rende 28987 924 TO + © 185 nns 


A > 068 
l 
So 40, the ſaid given q uantity, 
To the quantity of ſoirits ſought. 
Which becauſe their differences are alike, WM be 


the fame as of the E lih brand y, viz. 
This \ variety has E ſame prov as "che forwas- 
More EX T l Ev. 2 2 


How much tea at 145: per Ib, and of 18 5. per lb, 
muſt be mix d with 8 Ib, at 245. per Ib, ſo as to allow 
the Id at 2077 

5 8 i. at 7 
17 Wet Anſwer. 35 tb. at 
| C4 i. at 145. 

1 with 21 bb of ſnuff, at 8 5. per Ib, mix ſo 
mucheof 40. per 1b, and ſo much of 51. per Ib, 1 * 
n N mig * 


7 


[ 162 } 
might afford to ſell the mixture at 6 5. per lb; what 
| quantity of each muſt I take? Mi 


1 f a 21 art 8 = : T 1 
aur, 1 2 4 Per ik, 
2 wo Fi + i © ht ROT | 
In this variety, the particular prices of each ſim- 
ple being given, as alſo the mean rate of the com. 
und, it is required how much of each ſort muſk 
taken, to make up the e ? 


_ Whieh (after the work of the firſt variety) is per- 
form'd by this proportion : SEN? | 
As the ſum of the differences 
To the total quantity: 
So each particular difference 
Io its particular quantity. 
r d e 5b : 
A druggiſt bath 4 ſorts of green tea, at 55.65.35 
and 97. per Ib, and would make up «quantity of 8 Ib 
to ſell a7 5. ger Ib, how much of each muſt he take? 
| . See the work. | 
W "2 | Ibo Ib. 1b, 


4: 2 "12—29 # f per Ib. 6—87—2 
| | 1 N at 6 per bv. 7 2 
8 1—14 1 % 8 per lv. — w. 
9 


2—29 9% lub. 60174 (29 


e | | 
; LOSS ITY IS _ Ib. Ib, Ib, 


44 — 


oo ww 


[193] 


Mere EXAMPLES. 


A Vintner bath three ſorts of wine, of 6. 1 . 
and 10 5. per gallon, of all which he would compoſe 


a quantity of 1 lons 1 27. per gallon 
what quantity m "_ — b 


3 


1 
| 


20 t 10 


, A grocer havin ; ſugars of x 64. 8 4 10 d. and 


11d. per Ib. would make a mixture 22 wt. C 
** per pound, bow much of 
. - <& 
28 at © m 
; 23 at 10\ | 
J 28 4 11 
? 


2 Ba CHAP. 


[ 164] 


9 0 N - 
FI," 5 EPYZVOSSUY LE FD T.D7 
MS] FSC. - 
oqims: Mao ad Aid lid Bo , 
+ FIT \3 | #þ H A Pp. 4 X zi” \ ' 
; Fs. 3 « — CY 3} Y - BY? x 
Of Pos iriox, or the Rule of 
F A L. S E. 


J deing in its (elf really erroneous,' but only 

cauſe cher by the help of falfe fuppos d numbers, 

we find the truth. | : OR 

.- is uſually divided into two parts, ſingle and 
e. * mJ OP | 


Ti $. rule has not the name of Falſe from its iN 


Single Pos1+r6N. 


1 N Single POST TION we make but one ſuppo. 
ſition, with which working as with a true num. 
ber, we regulate the reſult by this proportion, viz, 


As the zordl arihng from the error, 
To che ch rotal =% 


%E £87 of 
EXAMPLES, 


1#, A. B. and C. deſigning to buy a quantity of 
lead to the value of 1401 agree that B. Ihall pay as 
much again as A. and C. as much again as B, what 
then muſt cach pay ? 


Now, 


7 


1 


1 205 
Now, ſuppoſing i. to pay 10 /. chen B. muſt 
201, and C. qod. the total of which is — 
ſhould be 140 7. therefore, 
If. 70 l. jbould be 1401. hey Ald 10 J. be? 


Anſwer, 0 for A. ſhare, 
which doubled, makes 40 for B's ſhare, 
and that agaim doubled, eue 80 for C's ſhare, 


The total of which is 13 


9 Suppoſe the ſum of 207. were to be aid by 4. 
B. and C. thus, A. 2, B. J, C. 4, what merſd oach pay 
according to that n ? 


1 
Firſt, the 4 of 20 being 10 O © 
the 5 6 13 4 
3 and the 2 —— 7 1 


The total will be 21 1J 4 
but it ſhould have been but 20 1. therefore the parts found 


ſhould be n 
4 J. £ 4. 4. 
1 a0 2 2 og 7 1 
If 21 13 217 to 955 13 9855 F 03 © I 
— ä 


© 
! 


which, with the addition 0 77 + makes juſt 20 oo 
found by dividing the tot 28 
the remainders, — 4 36 


; 
by the common diviſor 52)log(2 


=. 


More EXAMPLES. 


A gentleman bought a chaiſe, horſe, and harneſs 
for 504. the horſe came to twice the "YI « 
rneſs, 


[ 1061 
trarneſs, and the chaiſe to twice as much as both 
horſe and harneſs, what did he give for each? 

2 2 I. 1. d. Remainderi. 
| the harneſs of 11 1 j——l5 a 
Auſwer, J the horſe 11 02 2 $————30 ch 
the chaiſe 33 c6 8 


AB. and C. diſputing of their age, A. affirms he 
is as old as B. and I as old as C. and E. ſays, that he 
is 4 as old as C. upon which C. ſays, he is ſure both I ſt 


their ages added to his, will make 110 years: I de- as 
mand the age of each? as 
th 

A. as Z 

aer. 3. 27 4 

C. 36 8 

ä — ho 22 | 

| | ING . 
Double Pos ITTON. 7 


N Double Posiriox two ſuppoſitions are re- 
quir'd, which (if both prove falſe) are, with 
their errors, to be thus diſpos' d. | 

Set down both your ſuppoſitzons, and againſt each I 

of them their reſpective errors, mark'd thus +, if 
too much; ot thus, if too little. g 17 
- "Then multiplying them croſs ways, that is, the t 

firſt * the ſecond error, and the ſecond 
ſuppoſition by the firſt error; if both the errors are 
alike, i. e. both too little, or both too much, ſub- 
ſtract the leſſer 1 from the greater, and divide 
the remainder by the difference of the errors. But 
if the errors are unlike, *, e. one too little, and the 
other too much, the ſum of theſe products muſt be 
divided by the ſum of the errors: the quotient will 
give the true number, exactly anſwering all the de- 

mands of the queſtion 

Or the ſuppoſitions and their errors, being plac d as 
before, work by this proportion, as a general n 
WS | $ 


„„ > 774 + © ws OT 


— 


Ot 


5. 


— 


| Fr 
As the difference of the errors, if alike, 

Or their ſum, if unlike, IG GI 5 

To the difference of the ſuppoſitions : 

So either error to a fourth number, | 
which accordingly added to, or ſubſtracted from, 
the ſuppoſition againſt it, will anſwer the queſtion, 


EXAMPLES. 


1#, A. B. and C. playing at cards, the money 
ſtak'd was 324 crowns ; but diſagreeing, each ſeiz'd 
as many as he could; A. got certain number, B. 
as many as A. and Iq over; C. got a fifth part of both 
their ſums added together, how many had each? 


Firſt, ſuppoſe A. got Fo 
then B's ſhare will be 65 
and C. — 23 


Al which added, make but 138 which is 136 tov few: 
Then, ſuppoſing again that A. got 80 
. B's ſhare will be gf 
and C's 37 

The total of which is fi but 210, too few by 114- 


Therefore, ſetting 'down the ſuppoſitions, and 
their errors (mark d as before directed) againſt them, 


they will ſtand thus: | 
Suppoſitions. Errors. 
FO— 196 
80114 


then multiply'd croſs-ways, the products will be 
14330, and F7co; the leſſer of which (the errors 
being alike, 7. e. both too lirtle) being taken from 
the greater, there will remain 9180 for a dividend, 
which divided by 72, the difference of the two er- 
rors, quotes 127 x, the true number of crowns 4. 
took up; as will appear, by adding i; to them for 
B's ſhare, and diyiding the ſum of 4 and B's by F 

or 


1 


— 


i 10$ } 
for C's ſhare ; for ſo anden will 
be found to be as follow : 0 


417 vSlth of 
B — 132 2 8 19 T3719 Og, 
bf pe, 5 F4 | 


The total of which is 324, the number 1 crowns given, 


Or by the other rule, 


"as 72, the difference of the errors, (becauſe alike) 
to zo, the difference of the ſuppoſitions : 


which 7: 
ies 127 4 as 
So 1 added 
34.8 "ite = 8 before. 


| 
E X A M r ä 12, 
1 
When firſt the marriage-knot wastyd ſub 
Betwixt my wife and me; for 
My age did hers as far exceed, | 
As three times three does three. 
Bur after ten and half ten years, 
We man and wife had been; 
Her age came up as near to mine, N. 
As eight is to finteen. wo 
——-Now, pray, ren 
What were our ages on the wedding-day ! ) 
Firſt, ' ſuppoſe her 21 then he muſt be 63 | 
then adding to each 15— 17 chi 
| | — 5 > lor 
her ages becomes 36 his 78 he 


This error therefore is 3 years too few. 
Bur ſuppoſing her 9, the error will prove 3 too 
m 


Sealing down therefore againſt the ſuppoſitions, 
the errors, with their reſpective marks, they will 
ſtand thus ; 

Suppo- 


- Fe} 


Suppoſitions, Errors, «— 
21 


Then multiplying croſs-ways, 3 times 21 is 63 


3 times 9 1s 27 


Theſe produits uſe 2 added, make 
or a dividend, which divided by 6, the ſum of the 
rrors, quotes 15, her true age, prov d thus: 
She being 15, he niuſt 545 
Is years added to each 15 


Makes her 30, juſt ha f of 2 * 


Or, by the other rule, 6a 


As 6, the ſum of the errors, (becauſe unlike) to 
12, the difference of the ſuppolitions : 

So is the common error, 3 to 6, which either 
ſubſt racted from 21, or added to g, gives 15, (as be- 
fore) for her age. 


e) 


as 


More EXAMPLES. ' \ 

What number is that, to which if you add 1 of 
its ſelf, and from the ſum ſubſtra& 3 of its ſelf, the 
remainder will be zro0? © Sn, 


= 
o 
— -- 


A Gentleman caught a fiſb, whoſe head was 6 in- 
ches long, the tail as long as the head, and half as 
long as the body ; the. body was juſt the lengrh of 
head and tail. I demand the length of the fiſh ? 


ä | Anſwer, 48 inches, or 4 foot. 


F CHAP. 


» * 
N 111 A 
- " 
22 * .* S od p 
1 7 .. . 4 
_ 7 & * 917 ® 
* Nins Ta a3g V7 o 


" " +4 
* Fx 9 - * - « 4 Ld % E * 
1 3 4 ; +» T _ N 
4 + bo 
| Of E X CHAN GE. 
\ ; | - * . | 4 


] 9 is the receiving money in one 
Country, for the value paid in another. 
5 


oy - 


Alla ehe NOTE, th 

The Par of exchange is certain and fix'd, being 
always. par pro pari, like fer like, according to the 
weight and finenels of the coin. * 

Bit the Courſe or current running price, betwixt 
* two countries, riſes and falls upon every occa · ¶ to 
10n. e 
- It would be boch needleſs and endleſs-ro write il | 
of evety kind of exchange; I ſhall therefore on- 
ly give examples of the exchanges of Eli If 
with ſome other chief countries of Europe. And 
fun ſt with 2 3 9 5 


FRANCE. 


At Paris, Lyons, Roden, Cc. they keep their 
accounis in livres, fols, and deniers ; and exchange 
upon che crown, the par of which in ſterling mo- 
ney, is 4s. 64. 


NOTE, 


[( 
"NOT E. 


Y n Detern I gols. 
20 Sols Fred; Livre. 


3 Livres 1 Crown, 
French money is chang! di into Sterling * this pro- 
portion. ; 
As a crqwn to the given rate: 
So is the given French ſum to the e Sterling ſought. 


or, 


By 8 the given French crowns, goods, and 
the rate of exchange, the price; fo caſting up their 
value by 2 88 ce. 


* 


he EXAMPLES: 


xt 1#, What ſterling money mult be paid i in London, 
ae ¶ to receive in Paris 433 crowns 3 cn. at 56 4. 
per crown? 


n- d. Cr. . 
nd —.—4 438 at 56 c org: 8 per Cr. 


— 187 12 
2628 94% 14 12 
2190 
——ͤ— 102 4 
* 12) 2457280 


4 200 20414 


102 J. 45. 


a F 2 24, Change 


[112 Þ 
24. Change g37 crowns, 14 ſols, 10 deniers, into 
Sterling money, ex e at 52 4 2. per crown. 


G . Cr. Solr De. i Crx. Sols De. 4 
9 "IL. 14 10 37 14/10 at 521 
—F 32234 44 25 8 19 * 

I 8 | . 
155 Sols. * ; 82 
enen iz 
105 2 1 4 
—— Dn 1012 of nodes 3 
3868190 117 J. 105. 574 


72%) 4o61589|c(56410 
Jo _- * to 


— 112) 2820506 


4978 210) 23510 
"295 117 J. 107. Fd 4. __ 
_ 


/ 


8 Sterling 


) 


* Zz 


—— 0 
x 


[ 113 ] 
SterFag money is chang'd into French by this pro- 
portion : N * 
As the rate of exchange, to one crown : 
So is the given Engliſb ſum, to the French ſought. 


For EXAMPLE. 


Take the reverſe of the former queſtions ; which 
will alſo be their proof. 


1#. How many French crowns muſt be paid in 
Paris, to receive in Londen 102 l. 47. Sterling? Ex- 
change at 56 d. per crown. a 


8 
5756— 1 — 102 4 
— 20 


L 314 ] 


24. Chan _sy IOz..5 4 fl. Sterling, ined 
crowns. Exchange at 52 44. per crown. 


Crown. J. . Cl 
4 ws ka. 
210 9 2950 © 1 
12 
1 
28207 
4 * 
| 51 —— cn. Sl. Denic. 
60 210011282. ( ins 10 
— Sls. 10 fo ati 
21000 3060014 — 
21 129900 
— 5 . 63 — * 
c6 — 
84 152 
12 — 
12 — FI 
— — IP 
144 
66 rhe 8 the other ſum. 
21)210(10 din, 5 
21 is 
oO 


More EX AMPLES. 

If I pay in Paris 8297 crowns, 13 ſols, 8 denier, 
what may I draw my bill for to Londen, when the 
exchange is at 54 4 4. per crown ? 

Anſwer, 1875 1. 105. 4d +. 


What Sterling money is equal to 954 crowns, 52 
Jeb, when the exchange is at 58 dz. per crown? 
* Anſwer, 2310, 556. 1 d ry 


If 


It 


ch 


ch 


| B41 


IfI pay in 1 What French money ſhall 
Nan 2 exchange at 7 d. ee 1 


Anſwer, 6893 crowns, go ſols, 6 deniers. 


What French money is equal to.15291.105- ex- 
change at 5343 EA per crown ? 


Anſwer, 6393 crowns, 30 ſelt, 3 deniers. 


— 


9 with IT ALY. 


N Genos, Lg horn, Se. they keep their accompts 
in livres, ls, and deniers; and exchange upon 
the piece of eight, or dollar.; the per of which with 
London, is alſo 47. 6d. Sterling. 


N O F. Z. 


; — Gy livres make a plece of eight, at *. 
orn 
Obſerve the rules · for exchanging with Trance. 


AEN f A = 


How much Sterling all I. receive in London, if I 
in Genog 978 dollars; 3 at 51 3 


fur or piece © of eight. 


Dollar. 8 Dollars. Dollars. 
If Po 820 at F1 4. * dollar 
FI 4 * 


92 „„ 0 


1 \ 
* 


— 
12041 9200 348 


200 348. 174 l. 1. 
— 3 
ene 
2 1 lg 200-25 01408; 5 Or, 


. { 216 } 
Or, back again; 
It in Ln pay 1741. 5. Sterling, how man 
dollars ſhall 1 e in Cenoa exchange at ua 
per, dollar. 
d. Dollar. hy: 
"If TN 


* I END We? — 
3485 
12 


. 


$1) 4182008 
So. 

ag 2% 102 < 

102 

0 | 

Fenice exchanges by the ducat, the per ths 
66 44. Sterling, > wy l 
J N O 7 Z. 


6 Solidi 1 Groſs h 
24 Soil S make f Ducat. | 
| EXAMPLE 


Change 5712 ducats into Srerling-money, er · 
2 at 08 8 


* . 2 8 * 


8 Ducat-. d. 
— I. Fart; ; Per Duc. 
111 77868780 1 
2 „ 
— 4. 2048 
129284160 6 275 
1 
200) 23618 , 1 
— 23618 


1187. 85 — 81. 85. 
see Abbreviations ot Multiplication. 


Ne For $57” anne nd} 31 
p Thirdly, with 8 PAIN. 


1* Madrid, Sevil, &c. they keep their eccompts 
in rials and mervadies, and exchange alſo by 
the piece of eight. The par with London 45. 6d. 


NOTE. 


2 Mervadies 7 , C1 Rial. 
3); Rials | mike 81 Piece of; 


8 


32 exchange is alſo caſt vp by the foregoing 
es. a 3 


RAA. 


ut *n . . | &-4 | 
What Sterling money may I draw for to London, 
if I pay in Sevil 4798 rials, 250 meryadies ? ex- 
change at 58 d. Sterling per piece of: 
1 


{ 218 J 
Rials. 4. Rials, Mev. 
if 8——8— 4798 , 
I n ae ; 
2976 os | «> 


143 


A 1735109 
» EE =D : 
8925530 
e ee, 
| boil 
h 21904 | 144 19 * 


2976) 4432 (1 
2976 


— — 


1478 


Or, 


11191 


— we — — 


J 5 0) Win dg 
— — 
139161 27 
ne 
232) 1113288047 Nfl. Ws 
98 
A 5021 


11. an or 
191 
5 
| 2643 
llt e 19 38 


D 
476 5 
- + - 2456 Rem. of the ot ber. 


1" 2832) 3$0co(250 Mprvedic:. 
4 


* 23 ˙ — 


[12000 


ad More 8 E S. 
ng 7 Rb ed" pounds Seer er 
unge 2 5. 8 per pi Ne $4 55 Arlene, 
Anſwer, 2332 1. + 


If 1 pay in London , Spaniſh money 


may I Grave my bill 
57 d. + per piece of eight 


Anſwer, 16B0g2:Riale, 192 Mer vader. 


or to Madrid? exchange at 


«h „ „% wwe 


—B 4 1 — 


Fourthly, with P 0 RT UG AL. 


N Lisbon, Oporto, &c .1they keep their accompts 
in Rees, and exchange on the Mill-ree ; the por 
of which is about 65.8 43. Sterling. 
N © 1 E. 
1000 Rees make I Mill-Ree. 


To make this exchange, Nil obſerve the ſame 


ryle. 
EXAMPLES. 


Change 48009 rees into Sterling money, exchange 
a 67. 5 d. per mill-ree. d 

M. R. 5. d. | - Rees. 

4. 1 e 


— 1 — ( þ 


77 336063 
OF FR > 330003 
© .2[000)z6g61693(3696( 
3 Up prom 
— 240 z0I8 
477+ 
eds. 50h dos 151. 8% "A 


td dT Or, 


* , T3 


— . N 
Note = fem. e, yi; 
the other Stating, 1232. ; 
: here taken in. 1 3 a 1 
Fs es OD ©2466 6 EM ; 


: 2772 

; | ,, 277% eie 

daud AI ” —— 614 , 
3 * 


y * 9 * 1 o * — + * ba 
1114 EC IS 4 2 112 J E iy. 


More EXAMPLES: TS TER 


What gen * is e wal to en 
change, at 2 . ö 

WE! Arg, 196 J. 15. 64. 

Cbange 591. 12. into rees, Weak at 62. 
10 d e 


Anſwer, 173381 rees. 
Aan ow. Fifchly, 


ww 


. 1 
[1221 | 


Rahn e. with HOLLAND: FANS 
and GERMANY... 


Take theſe places' together, becauſe their ac. 
I compts ate kept, and with Ex. 
made the ſame way. 

For not only in Amſterdam, but alſo i in Autun 
— Hamborough, t keep their accompts in 
ds, ſhillings, a pence Flemiſh; or guilders, 
ivers, and pennicks; and exchange with us upon 
— 3 giving us for it, when at par, 337. 4d. 


NOT E. 


4. 
® Their pounds, ſhillings, and pence, are divided u 
ours, viz. their rade 20  Dillings, and their 
ſhilling into 14; ne. 4% T2 
Their other is thus divided. | : " 
16 Penni 1 Stiver. © 
20 Stivers 55 alake 85 Guilder. 
Note alſo, . 


6 Stivers | 1 Shilling 
6 Sale, Ja ez! Pound INE ö Flemiſh 
Sterling money is chang'd into Femifh by this I 6 


proportion, viz, . . ..,, - I yah 6 
As 1I. Sterling to the given rate : it 
So is the given n to the Rog tl 

5 Or, 


By ſuppoſing che given Sterling, goods, and the 
given rate, their price, rr UP er ing: By 
practice. af a6 


"EXAMPLE. 


| 1123 J 
J, ere 


If I pa 
draw — 


7 nl or London 2 Singh 


2 | 


1042465 
41 938 e 
4.41 1 
1 3 $8 £464 2/0)1693136 > 
8461. 13 5. Poeit. 8467 13 5. Flemiſh. 


— would haye tlie anſwer i in guilders and 
vers 
Divide the Flemiſh pence by 40, (the number of 
pon which make a guilder) and BY quotient will 
guilders ; and if any thing remains, the half of 
it will be ſtivers, rs Flemiſh pence being one River. 
Or, 

:  _ ] the Blemiſh pounds, and fhillings, 
6, and 7 ill 5 nll fe land dives, by 
6 guilders make 1 iſb, and 6 ſtivers 1 
ply them by and bf thers be any odd pence, mul 


tiply them by 8, for Pennicks. 
EXAMPLE, yo 
e 5 J. 13 5. the facit of the laſt ſum. 
y $46 35 J — ence. 


1 — ä— 440203196036 Rem. 
8079 C. 18 8. 


Guild. 18 Sti vert. 
F 079 * _ 


i[: £24] 
Flemiſh money (whether , ſhillings, ct. 
or-guilders, rot) Key A vey frm. — 


terli thus: 102 p | TI TI ni ven Tx 
As rhe. gived rate to 1 pound Sterling: ſo is th 
given Hemi to the Sterling ſought... , 2 


* 


E X 4 M P L EA. iN 
th of 
Change 846 1. 13 5. Hemiſh-into Sterlin 
exchange at 34. 5 d. Flemiſh per I. Ster 
| SA 1 4 
5. d. Flem, I. Sterl; J. . Flem. 


741 13 „. 
12 1 20 © 7 


money, 


918 


—̃— 
1 \ KY 
7 + % * 
Dan 27301 1. 072 "T9 
| 
* * % 
[ 7 
- a 6 
* 
4 
j * « 
. 7 12 l 
þ Mc + 
— ? Aa —- 2 0 
— % L 
; N *.4 * : 
* 
— - 


Change 5079 guilders 18 divers. into Sterling 
money, exchange 347 N 54. ter . Sterling. | 


Ky \ N 36k8 
. | ; \ : 
— 
a \ { . 1 n x 
ES SG 7 | —_— 
_ + & bh C \© 


| 0 xg ] 
Of, s. d. Flem. I. Ster. Guild. Stiv. 
* A 5079 18 
the TEETH sf ©, en”. 


F 
2 


R | — 44 
| 423) 203 196(4921. Sterl. 
ey, | | 16 2 


— — — 


© 3799 
377 


Mere EXAMPLES. 


Change 475 J. Sterling into Renifomaney 
change at We Flemiſh per I. Sterling ? 
| Anſwer, 783 b. IF 5. Fewiſh. 


What Flemiſh money is equal to 365 J. 13% 7. ex- 


change at 36s: 5d. per I. Sterling ? | 
2 Anſper, 6651. 137. 114 Flemiſh... 


If I pay at Amſterdam 5389 I. 147. Flemiſh, what 
Sterling money ſhall I receive at Lenden, exchange 
at 32 3. 8 l Flemiſb-per J. Sterling? 

Anſwer, 3299 J. 165. 342, k 


Sg , Chang e $727. s. Sterling into ilders, 8 
Oc. Exchan LATE 10 4. r RE . 
Anſwer. . p guilders, 3 fi uert, 13 pennickt. © 


What may I draw my bill for to Lotion, if I 
in Antwerp 7256 guilders exchange, at 35. 2d 5. 
1 * J. Sterling ? 
n 686 J. 197. 2 d. Sterling. 
OTE An 


322 


[IE 


* , By „ * 


An Ape if 5 Chris ſont 


Sw — 


us «Je Brevity's & 


—— I S the markofefditien, and ſhews the numbers 
g | ip r, are to be added to- 
ther. 


— Is the mark of Ser- dn. and ſhews the latter 
of the numbers it ſtands between, is to be taken 
from the former. 

x Is the mark ef -Multiplication, and ſhews the 
num bers on each ſide, are to be multiply d together. 

Is the mark of Diviſion,and plac'd between two 
numbers, ſhe ws che · Hrſt is to be divided by the laſt, 

— Is the mark of Equality, and ſhews the num- 
ber or numbers wearer it, are egual to that which 


follows it. 
fFlaed before any 'ſhews the "Squire 
Root of them — o a 1 nad 
+ c before a number, dendtes Mcd. Root. 

Is the ſign of Proportion, and being plac' d be- 
keine the two middle derm f pre 2 
ſignifies, ſo is. . * 72 K wu. * \ © * 

To; make all more plain, A ufirve-- 


Thus the Characters are us d:. 
24226: 12 # c 40 6d, 161, 4 +-2=6, 
6 —2 24, r Ns re ATT HH 
And thus ROI * 

Asa is to + ſole $00 1; che Cabe-Root, of 
n 7 63 che 8 yur ure Rae of 16,8 
equal to 4; 4 added to, or more 2, is equal to 6; 
and 6, made leſs by 2 is equal to 4 1 el 


multiply d . 04 U 
18 — pede divided 


4 
x 


4 - \ & &# ob * — 0 * ' - * 8 * 
N. 5 


| ; 0 A b. XII. & 


3:31 JO onde 1 vi 


Of 4 and - Cami PRO- 
PO KT-HONz" or ene \ 


* ; — 
e ' 21 
, 19 


rule more "EY 


n06x5510N beings 
and re Icing py wo 5 wo s Full 
| explication, ah A t Wi +> pf 


mow: al Pl BY. ve 1 5 e (the- most neceſſary) 
t gar AA 
15 Fes de "ant re t 0 Lee itive br J 
r to Mr f 
Waden Kristin. e i, Þ 


In all contin r. co we of 
numbers, that rg cs pared _to.an . 
other is called the anbecedent, and bauch to 
which it is compared is called che cen fc tt. 

There -are-rwo- ways of comparing numbers 
vith one another. 1#. With re ol only to their 
ſimple difference, #: e. * che one, ix. t 
antecedent, is greater, or leſs than the other, viz. 
the conf; found dy fubſtrattion; thus rhe 
difference berwixe fand 9g, is 3; which drfference is 
called che rage fiel Rar ie. 2d. Numbers are com- 
pared with one another, when we conſider how 
often one number contains, or is contained in an- 
ather ; and this is found by diviſion, the quotient 
being the geamcerical ratio . _ 2 is on om 
trical ratio bet wixt j and 16. 


* & avs if 


ARITHME= 


1 128 


: p » _ | _ N * 8 a ” £0 . * * . 
AKTITHEMECICAL PROGRESSION. 
CURE UNI ADS oY ul eV II ls: + vid rac CNEL > 


ARrTHMETICAL PxOGRESSION is the > 
increaſe or decreaſe of any rank of num 

by the continual addition or ubſtraQion of — 

N 

e 10, 13, 16, are in Avithmetical Pro. 
W hens be ther, equally increaſing by the con- 
| oor) addition of 3. 

And ſo alſo are 84, 82, 80, 78, uy de- 
creaſing b oy the continual ſubftration | 
Some of the moſt confiderable pro — of nun · 
bers in Mtithinetiol } Progreſſion are as fol low : 

1. That in any rank of numbers in Aritbmetinl are 
N conſiſting of three, or any odd number 
of terms, the double of the middle term will be 
equal to the fum of the two extreains, or of an 
2 medtis equally diftant from the FR. ends . 
* pee , 2 3, 4. (5) 6, 7, 8, 9. | { 

Thus in dhe rank above g, the middle tern In. 
doubled i 1 = to I + 9; the two extreams, et 


2138, or 37. or 4 ＋- & the ſeveral correſpor- 
dent means. 


2. That in any rank of numbers in Arithmetical 
Progreſſion conkiing — 2 or any even number 
of terms, the f. he two extreams will de 
equal to the ſum « che —— middle numbers, or of 
e en. egal e from the faid ea 
dreams. „ f:2 5 
ax ai benin 4, 6, 8, 10, 12, 46. 16. 

Tuns in the rank above 27 16, cbe ew ex 
— are 18, =8—|10; the two middle number; 


or 6+ 12, or 4 + 14, the other co 
means. 


* * R 

* 2 4 

ANT 4 
* 


L 129 J. 


Resale, five oor egg to be Dn, 


1 


The firſt Term. "_ 
l. The laſt Term. ig | 
„ III. The number of Tenia, 1 
hy IV. The*equal Difference... 
V. The Sum of all the Terms. 


AT of which being given, the other two 
found; as Mr. Oughtred in his Clevir Me- 

— Chap. "hacer the .6th, exemplifies in 20 
propoſitions z e of the moſt uſeful of FINES: 
are as follow. 91 0 


* * 0 


" 11 4 


PROPOSITION 5 4 3 


The laſt term, number of terms, and Saas dif- 

ference being given, to find the firſt term: 

Or the ſecond, third, and fourth * to find 

the * 1 5 7 > 
R U L K. ' 4 * 


Multi " the fourth by the third, made Jeſs by | 


ESET 


S 288 


ber None, and ſubſtract the product from ts ſecond, 
he the remainder is the anſwer. 
of 8 

EX 4 M 7 L E. 


. be 


A man a out of hĩs pocket, at 6 W times, 
ox. ſeveral numbers of ſhillings, every one exceed- 
rr Ing the former by 6, the laſt was 42, what was 
em che firſt? Anſwer, 125. 


6X 5 = 30, 42— 30= 12 Auſwer. 
1 | PROP0- 


[1851] 


P RO OS o. II. 
Tue firſt, third, and fourth given, to find the 
ſecond. 1 
R U L E. us 


From the produtt of the fourth. inulciply d by 
the third, — & the fourrh, the 2 ad- 
ded to the firſt gives the Second... 


- * — — 


"EXAMPLE, 


What' 8 the: laſt number of un Arivbmaticel * 


grefſien, beginning at 4, and continui by the 
e ta to 18 places? Anſwer, 260. 


12 18 216, 216—12 2 204 , 204+—4==208' Hnſwe, 
PROPOSTTEIONIM. 
aid. n. ſecond, and fourth given, to ſind the 


5 by 
bs WP Ie. 1 of 4 . 1 
Subftra the fr from the Gy ba” divide 
the remainder by the. fourth; the quotient, with 
one als, gives _ third. >. 
4% Pu * 5 3 . % +® Ia 


A 3 went 12 miles ae: finſt "FED and in- 
creas'd every day's journey by 4 miles, till at at WW 
he went 64 miles in one day; How 1 days a — 
he travel? Auſwer, 14 days. 


ige. $2>=4=13, E24 Anſwer. 
ꝛp PROPOSITION IV. 
The firſt, ſecond, and third given, to find the 
fourth. | 


I RULE. 


he 


id 


„e 1 


K L E. | un 
Subſtraft mod from the ſecond, and-divide the 
remainder b thing, made leſs by one, the quo- 


» | 


"EXAMPLE. 


The. ages bf. ſeven children, increaſe. by Win 
tical Progreſſion.z the youngeſt is ty 2 ey For 
eldeſt, 32, hat's the common ce: of 
ages? Anſwer, F years, 


32—2=30, ILAN anſwer. 7 ort 15 
PROPOSITION, Vs: ni zu T 
The brd, ſecond, and third are es fad the 


15 


tient gives 


| 


RU LE. 


Half the ſum of the firſt and ſecond, multiply d 
by the third, produces the fifth. ä 


0 adm EXAMPLE, 11 v0 % 20 
12 a give their charity to a poor man in 
Arithmetical Progreſſion 5 the firſt gave 2 pence, the 
laſt 2 ſhillings, or 24 pence; how muc did the 
poor man get? Anſwer, 156 pence, or 13 ſhillings. | 
ee 0 26 ig. 13X12= 1 


5 
* 


=. 
+ % TP * E. b „ ry PL * Pr —_ — 
4 23 — . y % % +4 * 8 * 


8 PROGRESSION. 


EOMETRICAL PROGRESSION is the increa- 

ſing or decreaſing of any rank of numbers by 

ſome equal Ratio, that is, by the continual multipli- 
cation or diviſion of ſome equal number. 


Thus, 


1321 


Thus, 2, 4, 8, 16, 32, increaſe in Geometrical 
Progreſſion by a double Ratio, or continual Multipli. 
cation by 2, and 55 135. 45, IF, F> decreaſe a er 
the ſame manner by a continual Diviſion by 3, or 
by's triple e | 

Some of the moſt conſiderable properties of num. 
bers in Geometrical Properti on, are as follow : 


1. That in any rank of numbers in Geomerrice! 
Progreſſion, conſiſting of three, or any odd number 
of terms, the product of the middle term multi- 
plied by its ſelf, will be equal to the product of the 
two extreams, or of any two means equally diſtant 
from the ſaid middle term. | 

„ 1, 2, 4 (8) 16, 32, 64. * 

Thus in the rank above, 8, the middle term 
ſquar'd, i. e. multiply d by its ſelf, is 64, = 1K 60 
the two extreams, or 2X 32, or 4X 16, the corre 
ſpondent means. n " 


2. That in any rank of numbers in Geometrical 
, conſiſting of four, or any even number 
of terms, the produtt of the two extreams, wil be 
equal to the product of the two middle numbers, 
or of any two means equally diftant from the ſaid 
CT Ko Ind 
* | 2, 4, 8, 1 2, 
Thus in the rank above-2 x6. * two extreams 
produces 128 —$ x 16, the two middle numbers, ot 
to 4X 32, the other correſpondent m 


In Geometrical Progreſſion, the ſame five things art 
d be red a} in Atithmetical Progreſſion. 
I. The firſt Term. 
II. The laſt Term. 
III. The number of Terms. 


IV. The Ratios, or equal difference. 
V. The Sum of all = Terms. 


Note, 


L 2331 | 
Nore, Ri are ſdmetimes ſer over a rank of 


IM. | a . 1 | oo *, og 
Thus 0, „ „ 

al aeg 5 Ya! 4:3 . 16.32 - 64 

er 

he To find any remote term of a Gmetrital. 


ant n a N 
without producing all the in 
termediate terme. 0 : 
rea | 5 R U L E. 2 f 
FR 


re- w_ —_ 2382 leadin — nk. ps 
over them t nents ; then the 
laſt found term by its ſelf, it will produce a —— 
double thereto; which 2 . its ſelf, 
xr will produce another. double to the laſt: Thus pro- 
de ceed, till either you produce the term ſaught, or 
rs, one a little ſhort of at; which may be compleated 
id by multiplying it again by that term, which ſtands 
| under ſuch exponent as would make up the number. 
Or in other words, obſerve what figures of the 
ns exponents found together, would give the 
or ex ponent af the term .wagted, and the numbers 
— under — . — exponents, — 3h into 
ch gather, will produce che term requif d. 
re From whence may be obſery'd the coherence or 
agreement betwixt numbers in arithmerical and 
geometrical proportion. 


th EX g. AF. EA. 


| One agrees, for 14 orauges co pay only the price 
of the laſt, at a farthing for the firſt, an half · penny 
the ſecond, &c. ſtill doubling the prige for the next, 
what muſt he give ? 1 
ere 


— 


_[a34 ] 
lere ſetting down'only the ſive ſirſt terms, wi 
their exponents, the fourteenth may thus be foun 
5 + F524 = ig. So the terms under thoſe expe 

- { neats wwe Sarde xx into each other, give . 
term anſwering. But as the exponent i ſtands 
ways over the ſęcond term, ſo the exponent 13 
ſwers to the 14 term; therefore add only 3 to th 
two J's; and ib always that exponent muſt h 
taken, which is one ſhort of the term requir'd, 
for 20, 19; for 30, 29, &c. which muſt be ca 
Gall{\rievegs urn e tes „ite wang g ot 
24-9519 {a Mcab Yogrre warns u $50 

0 1.2. 3.4 J 
1. 2 4. 8.16 32 


SIT een een men 
* 1} * "oF: . * TY 3! +14 955; the fth multiþly'l 
$ISE-2T1 YA 3 U 8 | ' by Its elf. 
wie : el $017 £3 9121 dall 125: oy foie 
26 „eee £137 2390501 64 eilte in 
L D 13 50 {4 LS WE ; 96 i 7.3 291 
0 14 | | . 4 ©. — 5 | 
ves 1024 the 10th, which pl 


" —— : 


3 \ q — 1 
NS neee Ib. 


6 ' C43 


ny farthings, or $1. 10s. 8 d. muſt he © 


And ſo ma | 
give at the rare agreed. 


PROPOSITION II. 


7 


#3 


To find any remote term of a Geometrical Pri 
greſten, not proceeding from unity, whoſe ratio and 
ert term is given, without producing all the inter 
mediate tem. 1 non: 


RULE 


1 
Un 
pe 


che 


* 


ich 


he 


terms with their ex 
1 the Þrft propoſitio 
"nents, as added, woul 


ö 

) 

| 
1 
„1 
4 


[ 235 ] 

UP heyy I 

Set down, as before, ſome few of the leading 

ponents, and multiply alſo, (as 

n) the terms under ſuch expo- 
make the exponent ſhore by 


one of the terms requir d; only remember that ever 
produt᷑t muſt here be divided by the firſt term. 


EXAMPLE. 


02330? 243, yi mr l 
A ſum of man is thus to be divided amo! 
rſons, the 1 CR Fol. the 2d 1501. and — 

in that proportion, one three times more than the 

other, to the laſt; what will the laſt have? 

Setting down the five firſt terms with their ex- 

ponents, thus ls I! 

3 02577D2 ohieniB. ao 81 524 | 

I » 
Multiply the laſt term by its ſelf, and divide the 

produ& by Fo, the firſt term, the quotient will be 

328050 the gth term requir d, anſwering to, the 

3th exponent. | x 
Or ſetting down but the three firſt terms, multi- 

ply the laſt by its ſelf, and divide the product by the 

iſt term, it quotes the th; which again mulriply'd 
by its ſelf, and divided by the 1ſt, will quote the 
gth, as before. See the work. Er 


o, I ee +; 151664950 | 
E 150 40 - 400 Br. 400 
J 22700 202 hoů0 
1800 162000 
510) 202700 glo)16402z5oſo( 
4050 22800 
Anſwer, 328050 J. for the ↄth perſon. 
+ PROPO. 


the number of places given, to find the total fun 


141 4, 2R0POSITLON. HI. 


quired. 


muſt be added ; if quadruple, J, Gt. 


Peace, for 50 guineas down, agreed to pay the fir 
: four, and ſo on, to double the quantity every day, 


[236] 


Having the frſt term, the common exceſs an 


of the whole progreſſion, _ 
R U L E. 

Having found the laſt term by the foregoin 
rules, fubſtraQ from it the firſt, and divide Ss 
mainder by the common exceſs, made leſs by ont; 


the Rn is the ſum of all, except the laſt, u 
which, that being alſo added, gives the total re. 


Note, If the ratio be double, that is, if the con- 
mon exceſs be 2, the difference between the lat 
and the greateſt term added to the greateſt, give 
the total ſum. If the ratio be triple, 4 the difference 


EXAMPLES. 
1#, A coffee-man, upon the Ggning of the li 


day one coffee-berry, the ſecond two, the thin 


till the ſame was proclaim d. What number e 
berries would ĩt amount to, ſuppoſing the time 6 
days; and what would their value be, ſuppoſing 


1000 * to the pound, and the pound to be ſol 
at 57 | | 


See the work. 


Day 


150 


$I 


8192 9 


80 e the. 30rb day. 


258 ' 
70912 _ 
FE 
37580963840 3 
4294967296 | 
1 
— 5. 
2 


er 5171 1744 


607523034 —— the 6th day 
K* e: og a 4975 Tot. neck a of Berries. 
2761517111. 105. their val. at J 5. per ib. 
G 3 Ex. 2. 


[ 138 ] 
Ex. 2. A grazier offers 40 oxen for à farthing 4 


head, and treble it througliout ; to what fum will 
it amount? $65 27 


-- 
».>. 


-A 
Oxen. Farthings, r 

1— 1 1162261467 

22 3 1162261467 

— 9 — — — 

8 68135830269 

— 6897356882 

81 4649045868 
— 1162261467 
891 67368802 
2 ˙ 
6561 6973563802 
oo $4514.01 1681 - 

— 1162261367, _ * 
19683 I0th Og, ——— 
19683 1350851717672992089 

— : +4 V4 3 
5049 — — 

1 ad - qogz5FFro3o18976267 40th Or, 

11 — — — 

1228 47 60788 3272912846440 Tot. Far. 
19993 $200 Ss 

—— 633211746921 fo J. Br. 44. 
een ade: 


1162261467 the 20th Ox. 


R £1 1 was Mw 
. l 9385 NF wyit 
LY — => 


Wo ABS, 


- F Ai,” „ i>W 
\ ' ff 4X; ,. 


— 


t tei ten D. ns 
CHAP. XIII. 


| Of Vutcar Faactions. l. 


5 5 | 4s * l 


FRACTION is 4 part or parts of an unit, 
and written with two 17 * with a line 
drawn between them, as 4, J, f. 12112 
The figure under the line is call'd the denomina- 
ur, becauſe it gives name to the fraction; and alſo 
ſhews into what parts the unit is broken; and that 
above the numerator, becauſe it tells how' many of ; 
ſuch parts are meant by the fraction. TRus 
fraction 4 ſhews, that the unit is divided into 4 
parts, and that 3 of thoſe parts are thereby ex- 
preſs: i ah hh hh E n 22v18V JO 


1. Note therefore, That if the numerator and 
denominator of a fraction ſhould be equal as 2, $; the 
value of ſuch fraction would be exactly an uniĩt᷑ at 
integer; for, by the definition above, the denomi- . 
nator ſhe ws into how many parts the unit is broke; 
and the numerator expreſſes how many of rhoſe parts 
are meant by the fraction. Then in the fraction æ, 
the denominator declaring the unit to be broke into 4 
parts, and the numerator expreſſing 4, that is, all of 
thoſe parts, ir is plain the ſaid fraction is equal to 
an unit or whole number; becauſe the ſum of all 
the parts muſt muſt be equal to the whole. From 
which obſervation it is alſo plain, that ſo aften as 
the denominator is contain'd in the numerator, fo many 
whole numbers or units are contain'd in ſuch im- 


1 G 4 | proper 


* 451 

_— fraction. And this Nete may ſerve as a 
Amt AS x iſt, 2d, and + ſorts 

edna 


2. "Note alſo, That as all fraftions do indced Ariſe 
from the remainders of diviſions, when the divi- 
for can no longer meafure the dividend, ſo every 
fraction may be look d upon as the two given terms 
_ of adiviſion, the wumerator as the dividend, and 

the denominator * diviſor; from: whence i it ap- 

ears, that if numerator and denominater of a 
raction be either multiply'd or divided both oy thn the 
ſame number, the produRs. or quotients will ſt 
remain in the ſame proportion, and the new > 4 
Sion ſo ariſing, be of the ſame. value with thar 
given. Thus t e fraction 2, multiply d * 2, will 
poor F, or divided by 2, will quote 4; all which 
s are of the ſame value; 4 bearing —— 
E and 1 to 2, 88 2 does to 4. And 
hence alſo may appear the 1 of the iſt, 
en 6th. fores of ReduQion, 


of Vulgar FraQtions, there are vo four ſorts, viz. 


1. K ; whoſe 1 is always leſs 
than its denominator, as +, f, 3, Cc. 
24. — ; whoſe erer is al ways equal 
to, or greater its denominator,” as f, , Cc. 


34. A compound, or outs: of # fran; known 


by'rhe word +; as 4 of | „. 
4th. Amin d frattion;. which is « futon join'd 
withs whole number; as 7 4 34; Sr. 


Before factions can be either added or ſubftrated 
they muſt be reduced into one denomination; and 


therefore, before we f to ods. rules 
Em b * 


<3 V9 - 2% PEST 377 ©: TL ALIORY 
+ 7 ; - „ 89 
A 3 + 4 a i " 2 14 EF 0 1 4 „„ — y 


+, * „ * 
1 | i R £- 
* - * 


Re woo wg T7 o* 


n :« HO © 


C199]; 
RE DV CON H FRACTIONS. 
Nui, of fratfions there are ſeven varieties. 


Firf, To reduce a whole number into an im 
proper fraflion, which is done by placing, 1 for its 


— 
EX 4MP L 28S. 


Reduce 4 to a Fraftion, facit + 

or 18, — facit . 
But if you would aſſign ĩt any other A eee 
multiply the whole number by the denominator aſ- 
fignd, and place the product for a — ovot 
the aſſign'd denominator. 1034 369 0 150 


E X AMPLEES. 


Reduce 12 to a fraction, whoſe denominator let be 
J 94 facit 9 

Or if 6 were to be made a fraction; and its dens 
minator to hey, it would become - . T 

For the reaſon of this rule conſider the 3 


going notes. 6 A 1 > I. FR 4 = 
Second, To reduce a ——— 
proper one, 


Myltiply the whole number by the denominator 
of che fra Gon given, and take in the numerator, 


the produtt * for a new numerator ayer the dene>- 
minaror given. 


24. 


22 K«„ 


Ga mn 


U 142 1 


ng 
EXAMPLES. = 
Reduce 5 3 to an improper N in " | 
74 
5 ne 
; 7 


So 124 reduc d aasee usien will be 54 
The reaſon of this rule js the ſame as the fore- 
ar the there being no difference in the operation, 
| ww ch in the given numerator. 
„rd, To reduce an improper fraction mid its 
equivalent whole or mix d number. 


R. UL E. 


Divide the numerator by the denominator, the quo- 
tient gives the whole number contain d: Bur if 
_ — remains, (as in the 2d example) it muſt 

as new wuweraror over we rr den- 
——— 


Ff 


EXAMPLES. 2 2 
- Reduce: zz to its equivalent whole amber. 


rr 


SS $4; 8) 32(4 feet, 
* Reduce - Daf(s 1 felt 1 „ 
42 VA 421 
: * 


This being only the reverſe of the foregoing rule 
the ſame — fil holds. 1 


Teurth, 


5 On s + 


6.7 [243] 
| Fourth, To reduce 8 com pound fraftion to a ſingle 
one, i. e. a fraction of a fraction, to a fraction of 
an unit. wo mii wet 

3 SAA amr R U'L E. IP 31\ 
Multiply all the numerators together for a nun- 
rater, and all the denominators for a denominator. 


ERS 0 4 ee 
Reduce 4 of to a ſingle fraction, facit 214. 
Reduce + of g of 5 to a ſingle fraction. 


e 


| | 8 364 facit. 
24 40 
7 92 
168 1 
So alſo F of 18 is $2. 


The reaſon of this operation will beſt appear by 
repreſenting the unit or whole number by a line, 
which, according to the firſt example, muſt be ſup- 
poſed to be divided into 4 parts, and each of thoſe 


parts again into 3 ſmaller parts; thus, 


| DST — IOW 

Then, as + of the unit will denote 1 of the larger 
diviſions, ſo Z of that fourth muſt ſignify only 2 of 
the leſſer diviſions ; conſequently it I would ex- 
preſs what part of the whole line f of 5 is, it will 
lainly appear to be 11: or, had the compound 
raction been + of 2, the ſingle fraction equal to it 
had been 14, Cc. 7 | 3 


Fifth, To reduce a fraction into its loweſt terms. 
| Aead. vit van; 


3 Dividethe EPS and dexominator by any figure, 


ſo that nothing may remain, and the quotients will 
be a new fraction of the ſame value with that 
given. 


G 6 The 


o £ 


( we ; 


The rule generally given for finding che breath * 
ER En oe your given di 


fraction by, is this, | 

© Divide the denominator by the numerator, and the 
numerator by: the remainder, if any. So continuing 
to make the laſt diviſor-the dividend, and the re. W an 
mainder the diviſor, till nothing remains, the laſt 
diviſor will be the greateſt common. meaſure, or 
number, by which you can divide your fraction. 
| EXAMPLE. 

What is the greateſt common meaſure by which I be 

#82 can. be divided? 0 . 


256964403 | 
5 = 5 
2 1 a e: 
20 6002 | 
F6 
Anſwer, 4092807 
28 


Pr 


22 then being divided by 4, gives 11, which are 
loweſt terms, | 

- But this of finding the common. meaſure, is 
too tedious, often making more work than it ſaves. 
Obſerve therefore theſe more practical directions. 

If you cannot at once diſcover the greateſt num- 
ber you may divide by, if both your numerator and 
denomingtor- are even numbers, you may always 
halve them, and often that way reduce your fra- 
ion to ad vantage. | 2 


Thus 


4 


(i14s: J ; | F 
ae 2, Given, ae before 

n 

and 434 may be reduc d, by continual halying, to 3;, 
2 fte S. 

Alfo, when both Your wimirater and denominator 


have cyphers on che right hand, you. may abbreviate 
the fraction, by derts off an equal number from 


ch both : © Beds A 
Thus, $2|88 or, $3183 :. 
Or, if the Et hand figures of your numerator 


25 


afer 
and denominator, are both fives, or one a five and 
the other a cypher (as the remainder of the laſt 
example) you may always divide them by | ' 


this, $44, divided by 5 
i +$+ equal to $28. "431 


So alſo is NA redac d to #4. 


Thus, in the Rule of Three, we abbreviate our 
ſtatings by the ſame rule, and on the ſame reaſon; 
for the ſecond and third numbers multiply-d toge- 
ther, are as a numerater to the: firſt number, their 
denominator. | | 4 

For the reaſon of this rule; ſee the 2d note. 


Sixth, To reduce fractions of divers denomina- 
tions, into one of the ſame value. 


RULE. 


'» 


| Multiply each of the given ner aer! into all the 
given. denominators, except its own, and the ſeveral 
products. 


(x46), 


common denominator 


etodubts Will be Aden new "wumtratire, Whoſe 
muſt be 'rheproduR of all the 


given amen, mul} ich d together. 


EXAMPLES. 


| Reduces, dy and 18, into one denomination, 


To do which, 


Nen, The 'numerarer 3, muſt be 


multi ply'd by the deneminatort 8 
and 10, which will produce 240 


| 


Secondly, the numerator 5, multi- 
tiply d by the denominator; and 10 
will produce 200 


- Thirdly, The numerator 6, mules 


New Numer at er,. 


ply'd by the devominaters 4 and 8,1 


will produce 192 


Then the three denominaters 4, 8, ro, multiply d 
together, will give 320 for a common denominator. 


See the work. 
2 I 6 5 [ y 
r 
1 10 
240 200 192 320 
ut Numer. 24 Numer. 3d Numer. Denominater. 
155 245 425 
So 18, 3, 17, and * reduc'd i into one denomi- 


nation, will be 13288, 12288, 12428, 12288. 


„Ses 


7200 F400 4800 | 
iſt Numer. 2d Numer. 3d Namer. qth Numer. 


10 
00 


80 
12 
$60 | 
= 15 N 
_ | 
960 
— — 


134400 
ET Denominator. | 
The foregoing is the common rule for reducing 
fra&tions of ſeveral denominations into one: it may 
alſo be done by firſt finding the common denominator 
as before diretted, and then to produce the new au- 
merators dividing the ſaid common denominator ſeve- 
rally by each of the given drwominarors, and multi- 
plying the quotients by the reſpecti ve merators ; 
the products will be the ſeveral 1 
9 4 | ur, 


Fo 


L148] | 

Bur, as by abbreviation, fractions are often redue' 
into much lower terms than they are at firſt given 
in; ſo here, a common denominator may ſometime Nei 
be found much ſmaller than that ariſing by the pre- b 
ceeding method. The rule therefore for diſcovering frat 
the leaſt common denominator to fractions of diffe. M”'” 
rentidenominations, Is as follows, viz. aril 


aa A U L — $ 


Having firſt by the fifth ſort of reduction, reduc's ¶ ln 
all your given fractions to their loweſt terms, cancel 
or Rrike out all ſuch of the denominator: as are aliqun 
parts of others, then drawing a line under all the 45 
nominators, if two or more can be divided by any ſuch 
number, ſo that nothing may remain, divide by ſuch 
number; and place the quotients under the line, and 
with them, in their proper places, all ſuch of the 
nominators as would not admit of ſuch diviſion. If 
any of the ſaid numbers or denominators ſo brought ¶ ru] 
down, are capable of further abbreviation, draw an- lea 
other line, and proceed as before, ſo continuing as 
low as poſſible ; then multiply continually, one into 
another, the ſeveral diviſors, and the quotients 
ariſing, or numbers remaining under the laſt line, 
and their product will be the leaſt common denomi- 
nater. The new numerators ta. which may be found, 
as before, by dividing the ſaid common denomina- 
tor, by each given denominator, and multiplying the 
quotients by their reſpeQtive numerators, © 


EXAMPLE 
Reduce + 318 into one genomination: 


; : | "+8 
0 * 
\ 
: : T 4 * : » „ 
ti ö - #2 1 : — - : 4 


Ons 
- 


1433 2 4 
6.0% 234 74l yv 


The common dexom#harer 90 is thus produe d. 
Arft, The deneminater: 4, beinglan aligaer part of 
8, is cancell d, then the Crate — 10, are 
Jivided by 2. Leſliy, The diviſor 2&4 X 0 be 


3 | 
ns Aa 
The reaſon of this ſixth fort of reduction, is 
evident from the 2d of the preceding notes; for 
2s both the numerator and denominator of each given 
fraction 9 mutriply'd by all the other dene- 
#ivatorr, conſequently che new fractions thence 
ariſing, muſt be equal to the fractions given. 


Seven h, To value 4 fraklion, or reduce it to the 
known parts of an integer. 5 


KR U E 


Multiply the numerarey by the next inferior de- 
nomination, and divide the product by the denomi- 
nator, the quotient ſhews the parts ſought, and the 
remainder becomes a new numerator to the given de- 
nominator ; which muſt ſtill be valued by the ſame 
rule, proceeding till 2 have brought it into the 
laſt known parts of the integer. 


# 
* 


De NAL ( 
18. What's the value of + of a pound ſterling? 


3 4 
5) 60( * 6 


12 Shilling. 


| 
| l 


- <a ——— i = 
— 


4 
i 
f 
| 


| 
| 
4 
bl 
| 


W * 2 4 


— OR... 
— —— 


— 


TAY | 
24. What's be def Meeren ie 
e ili age be „Af 19912 » 
n dis e 
4 m 1 . 4. qua 


de facher Ge, $12 4þ fair 


LN 


19 
12 


— 


49) 18003 
147 


9258 _—_ 


* * 
| LY 1 


ee 


DO #4... __ 7 5 * 4 l 1 : 98 8 
; 4 | 3 wo — þ nN 4 1 
2 * * | * : 1 34 Rakes, * TER 1 "EVP D , 


3d. What hundreds,' goon and 
conrain'd i in 24 of a 002 ; TOs "I 


* 92 There 


? 


[ 15t] 
There will be no difficulty in accounting for this 
ule, if we conſider but the r- working of 
ny one example i Thus in the iſt, 4 of a pound. 
terling are given to be valued : Now as 20s. make 
pound, fo conſequently any part of a pound muſt 
e 20 times as great a part of a ſhilling ; therefore 
L of a pound make of a ſhilling ; which being an 
mproper fraction, its numerator is divided by its 
mominator, to find the units or whole numbers 
which in this caſe muſt be ſhillings) contain'd in 
t; according to the directions of the 3d ſort of 
Reduction. LIFE Mz 
By this rule ate 7nainders of ſtatings in the Rule. 
f Taree, & c. valued.” See page 26. ations 


4 *» 


r Sa wy RS 


H E N thegiven fractions are of one denomi- 

nation, all you have to do, is, to add their 
numerators together, and to place the ſum for a pew 
umerator, over the denominator given; thus, 3, , 
ind +, added together, make , or 1 8. 

But when amongſt the given ſums, there are 
ither compound fractions, or fingle ones of diffe- 
ent denominations, . they muſt be prepar'd by re- 
lution, before they can be added. * ads > a8" 


EXAMPLES. 


18. What's the ſum of 2, 3, and #? 


According to the 6th ſort of reduQion, the given 
ations. hei brought into one denomination, 
bey will be 13 183, 781; the numerator; of which 
ing added, the ſum is 5 +» or, I. 1 * 114 SA 


G 247 


24. Add 


L 152] 


24. Add Zof 4, and: ;Fof Fand þ together. 


Reduce the: compound fraftions to. ſingle. ones, 
by the 4th rule of reduction; and inſtead of 4 of ;, 
and 18 of $, you will baxe 33 and. 30, to add to 

our g;; all which: fingle fraftions being reduc d, a 
before, to one denomination, they will be 318 
Ha, and 1388; which added, makes 19518, or 
| 5 


34. Add 4 4 and 3 4 and g together. 


When mix d numbers are given to be added, n. th 
duce only their fraftional parts to one denomim - du 
tion, and add their ſum to the total of the whole 
numbers. 


$4 34 22 4—42 


a . 7 — | 
Nore EXAMPLES. 
Add $1. + and 31. 18 and 3} together. 
| 1; Bacit 131. 18. | 
What's the ſum of 4of z, and 4 J. Fand 82 
. 54.95. 


— 


— 


SUBSTRACTION of FRAC TIONS. 

Ubfirefim of Fretion; is alfo.nothing (after the 
given fractions are prepar'd by reduction) but 

taking one aswerator from the other. 


EXAMPLES. 


- 
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"EXAMPLES," 
iſt. From 4 take $ 27 
I 


prepard 53 3 24 Remainder. 
2d. From 5 4 take 18. 


Art, The -mix'd number 5+ being reduc'd to 
the improper fraction , by the ſecond rule of xe- 
duction, proceed as before. | 


From A take 18, or prepared. 
From+*+$ take 18 Rem. Id or 4 18. 


Or without reducing the mix'd number to an 
improper fraction, make only the fractional parts of 
one denomination, and you will then have 38 to 
take from $$; which, becauſe you cannot do, you 
muſt borrow an unit, f. e. 48, then $3 from 38, 
there will remain 38; to which adding the $3, the 
remainder will then be 34; and the unit borrowed 
being deducted from the whole number , there will 
remain in all 4 58, as before. 


More EXAMPLES. 


From Fl. 3; take 5 of 8 Rem. Fl. 3. 
. From I tale of 5. Rem. 4338. 


— 


1 
— — 
— — AE 


MuL1Tieiication of FrAcTIONs. 


FF the numbers given, are whole, or mix'd, they 


muſt firſt be brought into improper fractions; 
or if they are compound fractions, they muſt be re- 


due d to ſingle ones; but if the numbers 9 


- — — 
7 of - . , — — — 
Pp D > l _ © — - — 2 * 2 Py o — 
— 21 et Pra; 2-42 <= who 
—— cc wc _ — 
TS — 


both either proper or improper ſingle fraQion: 

you have oak to multiply the two 2 nu mer 
tors together for a new numerator, and the give 

denominators for A denominator.” 


32 


EXAMPLES. 


18. Multiply ? by 6 facit d, or by abbreviation 1 

2d. Multiply 8 by 2 facit 22 or $. | | 
331. Multiply 4 by f. 4 by the firſt Tort of redu-, 
: Ach. reduc'd To een, Is 2” which multiply'l 


. 


by +, makes , or13. 
4th. Multiply 74 by 8 3. Theſe mix'd fractiom 
reduc'd by the 2d rule of reduction to improper 
ones, make ++ and *$, which multiply'd rogether, 
make , r. | : | 


02 4 a £207 1049 270) | 

Two things require explanation in multiplica. a 

tion of fractions, . Why, when the multipfier h - 

a proper fraction, the product is always leis tha - 
the multiplicand? 08h | 


24. Why the denominators are multiply'd as well 
as the numerators, whereas in addition, we only 
find the ſum of the numerator: ? f 
Now the rea ſon why a number multiply'd by 
fraction is decreas d, will appear by conſidering that I is 
as an unit is no multiplier, f. , that any number 
mulrtiply'd by 1, remains ſtill the tame, as once 4 
is 4, Cc. ſo to. multiply any thing by a fraction, 
which is but a part of 1, muſt conſequently pro- 
duce bunt ſuch a 2 rtionable part of the multi. 
plicand, as ſuch fraction is of an unit. Thus 4 mul 
.tiply'd by z, produces but 2, the half of 4; which 4 1 
peing made a fraction by the 1ſt rule of reduction, 
is 2 ſo that the numbers reſolve themſelves intoa f 
compound fraction; and the product of 4, mult : 
ne | p 


ons 


— 


rule for Ti | a 
1; the reaſon'therefore of the work is clear, from 
the explanarion of the ach ſort of reduQtion. 


(155). 


phys by 4,11 een "the + of *; which by the 


educi # compound fra ion, makes 2, or 


Mere EXAMPLES, 


Miultiply 9 4 by +, facit 3 8. 


f ; i 11 SK; | N 7 31 3UQ 2 
i2 land; nne 


1 


DIVISION of FRACTIONS. / 


* nes 


HEN you have made the ſame preparation 
of your numbers as directed in multiplica- 
tion, multiply the denominator. of your diviſor by 
the numerator of your dividend, for a numerator ; 
and the denominator of your dividend, by the nume- 
raaor of your diviſor, for a denominator. | 


© 
1107 


een 
1#. Divide 3 by +, facit &, or 225. * 
24. Divide 7 by 4, prepar'd by the firſt rule of 
reduction, it will be f by 2, facit , or 94. 
4. Divide 4 1 by 2 , reduc'd by the 2d rule, it 
is 2 by , which, divided, gives 35, or 12. 
4th. Divide ? of 4 by © of 2, reduc'd by the 4th 
rule, 5 by 4%, Feels #48. 


There is nothing in the whole practice of frac- 
tions, that more requires an explanation, than the 
manner of performing diviſion, ſo different from 
that of whole numbers. Now, as the effect of divi- 
fion is the finding how often one number is con- 
tain'd in another; or, which is the ſame thing, 
what part of the dividend the diyiſor is; fo +>, 

| * plain, 


— —L ük’ 


* . 
oo 
* - 
-— - | * = . — 
— — —— 2 ——_ = my > py 


> ——= — 2 : 


— 
— —— 
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— - 


(x56 1 
in, that if the diviſor;is unity or 1, the quotient 
mt be equal co che dividend gon ſequently, in 
What raportion ſoever the divifor exceeds unity, 
in ſuch proportion muſt the quotient be leſs than 
the dividend, and in what proportion ſoever the 
diviſor is leſs than aalty, by the ſame proportion 
muſt the quotient exceed the dividend. Thus, ſup. 
poſe the number 4 was given for a dividend, if 1 
* its diviſor, the quotient will be alf 

but if we make the diviſor 2, twice the former q 

_Aivdfiie- ako qaaticar-xtt.be. bona. -hotCcho fer 
mer quotient. Again, let the diviſor be +, 7. e. half 
of 1, and the quotient will then be found to be!, 
or 8, twice as much as the firſt quotient, as th: 
diviſor is here but half the firſt diviſor. From 
whence - (ago the reaſon, 

1#. Why dividing a nuntber by a proper frac. 
tion gives a quotient greater than the dividend: y 
as multiplying a number by a fradtion was befor 7 

| . ro give a product leſs than the multi] © 

icand. WU TIO WC 1 

E 24. Why the operation is to be perform'd in the 
manner directed; for, as the greater the denen. 
nator is, the leſs is the value of the fraction, and 
_ conſequently that the quotient muſt encreaſe in the O 
ſame proportion, is a clear reaſon for multiplying 
the numerator of the dividend by the denominater ot 
the diviſor, for the x#mecrator of the quotient; ſo 
in like manner, as the increaſe of the yumerator of 1 
fraction is the increaſe of rhe value of ſuch fraction, t! 
it is therefore as plain, the value of the quotiem 
muſt be diminiſhed in the ſame proportion, by th: 
increaſe of its dexominator, which is certainly ef. tl 
Fe&ed. by multiplying the denominator of the div g 
dend, by the numerater of the diviſor. Thus } di- 
vided by z, gives ; but divided by 2, 5 75 but i: 
the value of the ai fill decreaſing in the 
ſame proportion with the increaſe of the value oi 
the diviſor. : 


Mort 


A 
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2: Mile ET AMY IL E S. 


Divide 2 by 1. Quor. 2 £. 
Divide 94 by + of 4. Quo. 31 4. 


* —_—_— 
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The Diezer Rurz A Tuzax 


IN 
VULGAR FRACTIONS. 


Ar the menbers are” prepared by redudion, 


ſtate and work the queſtion by the rules given 


in whole numbers. 


EXAMPLE $. 


1#. What will Z a pound of ſapff coſt, i 122 it + 
of the ſame come to. J. 27 


#. 
| OE 1 7 75 what will +? 
. Prepar'd the 2d rule of reduction, it will ſtand 
thus, 
If 2 4 2 


then the ſecond and third numbers multi ly'd to- 
gether, produce #7; which divided by , gives 


534 3 which, valu'd by the 7rh rule of re uckion, 
is 33. 3 d. 2 46. 4. 


* b — 5 


H 2d. Bought 


oy 
[1 
* 
y 
o 
; 1 
þ | 
* f 
7 7 
+8 
4 9 
q | 
% WH 
'# 
q * 


3 1 
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[158 ) 
2d. Bought 87 gallons and-an + of brandy for 401: 
at the ſame rate, what would + a gallon coſt ? 


Gall. x Gall. 
If 87 & coft 40, what will 4 
prepar'd 4 4— . — 4 
„„ 190 HT bn FRE + 4. d. qu, 
then 2X1 = . == 8 = or 4633 


Another RU LI. 


When your queſtion is ſtated, and your numbers 
prepar d, multiply the denominator of the firſt num- 
ber by the numerators of the ſecond and third, and 
place the product for a numerator: Then multiply 
the numerator of the firſt number by the denominator: 
of the ſecond and third, and place the product for 
its denominator ; and the new fraction ſo found, is the 
anſwer of the queſtion. Take the ſtating of the laſt 
queſtion for an 


EXAMPLE. 
: F . 42 » . ⁊ facit 388. 


For 2, the denominator of the firſt number, multi- 
ply d by 40 and 1, the numerators of the ſecond and 
third numbers, is 80. 

And 175, the numerator of the firſt, multiply d 
by 1 and 2, the denominators of the ſecond and third 
is 350. Theſe products plac'd fractionally, make 
332, as before. 

zd. What will 82 C. of Sugar come to, if Z of 2 
of a C. coſts 18 of a pound Sterling? 


om C. 
Fr of coſt 18, what will 82 ? 
% 34 2 18 »* +. L 


Facit 6 or 2621. 86. 


a nn vw x Fo s Oo 
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Aire EXAMPLES. 


What will 4 of an ounce of ſnuff coſt, if the it 
comes to 87. 27 


Anſwer, 1 d. 2 qua. 4. 


At 1 d. J per ounce, what will 5 C. 4 come to ? 
Anſwer, 61 J. 125. 


—_— 


The INDIRECT RULE of THREE 
IN 


VULGAR FRACTIONS. 


Ere alſo you have only to obſerve the diree- 
tions given in whole numbers : 


Or this RULE. 


After the numbers are ſtated and prepared, mul- 
tiply the numerators of the firſt and ſecond numbers, 
by the denominator of the third, for a numerator 
and the denominators of the firſt and ſecond, by the 
numerator of the third number, for a denominator 3 ; 


and the fraction ſo found,. i is the Anſwer. See both 
ways in the example,” 


AXGMPLE. 


How many yards of tuft, +Yard wide, are yo 
to 36 4 yards of 3 wide? 


T 
Nee An 
Then & x 244 Y 3 


H 2 So 
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So alſo 3, 147, and 2, the numerators of the fir 
and ſecond numbers, and the denominator of the 
third, multiply'd together, is 870. 
And 4, 4, and 1, the denominators of the firſt and 
ſecond, and numerator of the third, multiply 
together, produce 16. | | 

Theſe numbers fractionally plac'd, make 1, u 
before. he 5 


Aire EXAMPLES. 


If A. lends B. 25 J. 3 for 6 months 2, how long 
may he keep 10 J. Z of B's, to requite himſelf ? 


Anſwer, 16 months 22. 


If A. keeps 100 J. z of B's 4 months =, what ſun 
muſt A. lend B. for 2 years 4 to requite him? 


Anſwer, 141. 53. 


* 
— . 
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THE 
SECOND 'P A RF: 


TREATING OF 


da: 


us part of Arithmetick is very com- 
= pendious, and therefore very uſeful, 
eſpecially in calculations of intereſt, 


yaluing annuities, &c. But by reaſon 
ſome fractions of coin, weight, and 


e 1 
meaſure, cannot be exactly expreſs d by decimal 
parts, but that the numbers will often circulate, 
it is not always convenient to work with them. 


Mr. Cunn. hath, indeed, in his late treatiſe on 
frattions, very curiouſly ſhewn how oy may be 


us'd with leaſt loſs; but ſince ſuch exactneſs de- 
ſtroys their brevity, I cannot but think, in ſuch 
caſes, yulgar fractions preferable. 


#z {CHAR 


W 
| CHAP 
Of Numer ATION, ADDITION, SUBSTRAC- 


TION, MULTIPLICATION, and Divisiox 
F DectMars. 


NUMERATION. 


N DECIMAL FRACTIONS, the inte, 

or whole thing, (whether it be time, coin, 
weight, or meaſure, as one year, one pound Ster- 
ling, one pound weight, Cc.) is ſuppos'd to be di- 
vided into tenths, or ten equal parts; and thoſe 
parts again into tenths, and ſo on ad inſini tum. 

So that the denominator of a decimal fraction being 
always known to conſiſt of an unit, with as many 
Gypbers as the numerator hath places, is ſeldom ſe 

own; the pre being only diſtinguiſh'd from whole 
numbers, y a point or comma prefix'd ; thus, ,x 
ſtands for ,+, ,25 for 133, ,123 for 1533, Cc. 
But the different value of the ſeyeral places, wil 
more plainly appear from the following table. 
a T ABLE. 
Whole Numb. DecimalParts. 
55 4321, 234567 
TN 


OFFEN 
338588 888 
2 32228 
8858 522888 
TSE 3 8. DD 
. . © 8 22 2 2 
.. 58 8 
7 I 
P =_ 
Oo 
© 
— 
— 
© 


from 
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from whence it is evident, 


1#. That as whole numbers increaſe by a tenfold 
proportion towards the left hand, from the unit's 
place; ſo decimal parts decreaſe, in the ſame pro- 
portion, towards the right: . 


2d. That therefore cyphers, plac'd before decimal 
parts, decreaſe their value, by removing them far- 
ther from the comma, or unit's place. 


„5. is F parts of ten, dr 1. 
ths J's, is F parts of an hundred, or 10. 
,005, is F parts of a thouſand, or 10. 
34. But that cyphers, after decimal wa. alter 
not their value, becauſe they do not change their 
places, 
For „5, „50, ,500, &c. are each but & of an unit, 
or 1; the; ſtill keeping its firſt place. 


Theſe things underſtood, the reſt is eaſy: But 
let the reader be ſure he does underſtand them be- 
fore he proceeds. . | 


ADDITION. 


Hb ſet down your propoſed numbers, 
units under units, tens under tens, and parts 
under parts of like value, add them as if they were 
all whole numbers, ſeparating ſo many decimal 
parts in the total, as were in any of the giyen 
numbers. 


2X ib U 
H 4 E xxAMUPLES. 
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EXAMPLES. 


Add 7.42, and 35,553, and 1 05, and „8345 
together. : 


Theſe — * 
rigbih plac'd, 38,583 
will 2 thus: 4421,06 
8345 
Total, 465, 8975 
n N Mu 
What: sthe ſum of es and 2½ 74, and 523, 8642 
© 21,734 
NE... 
Anſwer, 549,6582 |. 
SUBSTRACTION./ 
FJ ing plac' a the a as directed in ad. 
dition, work {till as if they were all whole 
namvers | 
EXAMPLES. 7 
J. J. 
From 839, 38275 take 10, 49561 
10, 49561 | | 
| | m 
828,88714 Remainder. v0 
Yards. Yards. 0 
Take 23,279 from 451, 15842 be 
23,279 | Ca 
W 


Remains 427, 87942 
* ne or» 
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MULTIPLICATION. 
47 


only obſerve to ſeparate ſo many places of decimal 


both multiplicand and multiplier. 


* 


"EXAMPLE S. 


Eere the numbers are to be ſer down, ( with- | 
out regard to the yalue of their places) and 
work d in all reſpeQs the ſame as in whole numbers; 


parts on the right hand of the product, as were in 


Multiply 2,7 35641 Multiply 73,82564365 
by 454382 by 8,7434792 
7471282 | 14765128730 
21 [885128 | 166443079295 
be $2 [06923 _ 3 [6912321325 
l 10942564 29] 530257460 
13678 257 | 221 [47693095 
— — — 295310257460 
1,4876 [0628862 51677 S , 
59060 | 14920 
1. Product 645, 4917031675 14080 


A compendious way to multiply numbers that | have 
many decimal places; by omitting all the figures to the | 
right of the perpendicular lines in the examples above. 


R U L E. 


Place one of the numbers juſt as it is given, fora 
multiplicand, and under that decimal place which 
you would have be the laſt in the product, ſet the 
unit's place of your other number; then reverſing all 
the other figures, multiply with them in their order, 
beginning always with that figure of rhe multipli- 
cand, which ſtands over the number you work 
wich; haying alſo reſpe& to the increaſe you tbink 

3 3 would 


i 
| 
| 
| 
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would have been brought from the omitted fi 
on the right hand, had they been mulriply'd. 

Note, the uſual allowance for ſuch omitted figures 
is as follows, viz. If the next figure on the right 
hand of that you begin with in the multiplicand, 
multiply'd into the figure of the multiplier you are 
working with, gives a produ@ betwixt 5 and 13, 
carry 1; if the product be above 15, and leſs than 
25, carry 2; and if it ariſe to any number betwixt 
25 and 35, carry 3, CG. 

To prove the certainty of the rule, we will take 
the ſame examples before given. ä 


| EXAMPLES... 
Multiply 2,735641 b 82, and produce on 
four places of decimals. 988 | prog : 
2.737641 
28345, 0 


13678 the Increaſe here carried is 3 for 5 X6 
1094 the Increaſe here is 2 for 4x 
2 the Increaſe here is 1 for 3X3 
2232 the Increaſe here is 6 for 8 X7 
1,4876 
Note, There being no units in the multiplier, its 
place is ſupply'd witha cypher. 
Multiply 73, 82564365 by 8,7434592, and pro- 
duce but 3 places of decimals. 
73. 82564367 
2954347,8 


0 
5 572600 
2953 
222 
29 g 
4 the Increaſe carried for 3 & 7 


oo 


645, 491 Note, 
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Note, To multiply any decimal number by 10, 
100, 1000, &c. is only to remove. the mark of ſe- 
paration ſo many places towards the right hand as 


there are cyphers. 
C10, 83.564737 
Thus 8,3564537 ) roo, , J835,64537 
multipiy' d by) 1000, 78356, 4537 
10000, (83564, 537, Ce. 


* = MX — 


DIVISION. 


HIS rule alſo being work'd the ſame as in 


whole numbers, the only 1 is to value 
the quotient; which may be done by either of the 
following general rules, viz. 


The firſt figure in the quotient, is always of the 
ſame value with that figure of the dividend, which 
anſwers, or ſtands over the place of units in the 
vier. Or, Fe, a 3 


. 


RULE 2. 


The quotient muſt always have ſo many decimal 
places, as the dividend has more than the diviſor. 


Note, 1ſt. If the diviſor and dividend have both 
the ſame number ofdecimalparts, (as in the ſecond 
example) the quotient will bealla whole number. 

2d. If the dividend hath not ſo many places of 
decimals as are in the diviſor, (as in example the 
3d) ſo many cyphers muſt be annex'd to the divi- 
dend, as will make them equal; and the quotient 
will then, as before, be all a whole number. 

zd. But if when diviſion 1s done, the quotient has 
not ſo many figures as it ſhould have places of deci. 
mal parts, (as in the laſt example) ſo many cyphers 


muſt be prefix'd, as there are places wanting. 
| H 6 EXAMPLES, 


| 


2 0 
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1 
* 
j 
i 
[ 
j 
4, 
| 
as 
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, - 
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1 
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1. 
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EX AHP EE ... 
| 18. Divide 10,5439 by 4,569 
4᷑. 569) 15, a3902, 31 
14163 


— — mn 


4569 


In — 
- 


Here, according to the firſt rule, 4, the unity 
lace of the diviſor, ſtanding under units, or th: 
rſt place of whole numbers in the dividend; 2, 

the firſt figure plac'd in the quotient, muſt alſo be 
made the firſt place of whole numbers, by placing 
the point of ſeparation immediately after it. 

Or, according to the ſecond rule, there being five 

places of decimals in the dividend, and bur three 
the diviſor; two places muſt be ſeparated off in the 
quotient, to make up the number.. 


Ex. 24. Divide 85643,825 by 6,321 
6,321 85643,825(13549 
<::1 7 08- | 


— — 


34708 


— — — 


21032 


$7435 
396 


Here 6, the place of units in the diviſor, ſtand- 
ing under 8, the fifth place of whole numbers — 
| the 


oe nm 


a 
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the dividend 1, the firſt figure of the quotient, muſt 
alſo ſtand: in the ſame place, which makes all the 
quotient whole numbers. 

And ſo it-muſt alſo be by the ſecond rule, becauſe 
the dividend has no more places of decimals than 
the divifor. © * | 


Ex. 3. Divide 7382,54 by 6,4352. 


6,4352)7232,5400(1147 


Here there not being ſo many places of decimals 

in the dividend, as in the diviſor, two cyphers are 

Al added to make them even; and being ſo, the quo- 
de dient is all a whole number, as before. 


he Ex. 4. Divide ,o8516438 by 423 


©] 1 Wo 4 
ng 4230,85 16438 (, te 11» 
Ve & **564. | , . 
'ee FI —ösßX.iñ— 
be 1413 
1448 


179 


In this example, the quotient conſiſting but of 
five figures, whereas there ſhould, by the rules, be 
eight places of decimal parts, three cyphers are pre- 
fix d to make up the number, as was directed in 


Note the third. 


There 


in 


1 
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were is alſo a way of contracting the wor of a lrg 
di viſion, ſomewhat like that compendious method before 
taught of multiplying numbers of many places of deci. 
mals, and bringing out only ſo many in the produtt a; 
are neceſſary for the anſwer required. 


R UL E. 


_ Having. conſider'd by the firſt rule given for 
valuing the quorient, the value of the firſt figure 
therein to be placed, and accordingly determin'd 
how many figures it is neceſſary it ſhould conſiſt of, 
you may from thence judge whether any, or how 
many of the nan hand figures of your diviſor may 
be neglected, ſo that reſerving only ſo many figures 
of the dividend as are neceſſary for once anſwering 
the diviſor, cut off the reſt to the right hand as uſe- 
leſs, and having ſet the proper figure in the firſt 
place of the quotient, work -wrrh it as uſual ; then 
omitting the right hand figure of your diviſor, ſeek 
how often the other figures of your diviſor are con- 
tain'd in the remainder, which figure being enter'd 
in the quotient, and work'd with as uſual in diviſion, 
—_ regard, however, to the carriage that would 

ve been brought from the omitted figures, as be- 
fore direQed in multiplication) thus continuing to 
negle& the right hand figure of your diviſor every 
time you feek a new quotient figure, you will ftill 
be able to divide the remainder left by the laſt ſub- 
tration by the diviſor ſo leſſen'd, till you have 
brought out the determin'd number of figures in 
the quotient. 

The following example, which is ſet down both. 
at length, and the contracted way, will make all 


clear. 


PII) 


EXAMPLE, 


Um) 

— . | 

+ | nn 
L455. 692750156 ik 


1731807640 


| * 1132068235 
| 1103912534 


| 281 55651 
2346375|28)95,4327|$6463275(27,5518 
BY . N. p 692750 


3 


192] 


And thus are all the figures on the right hand of 
the perpendicular line in the example work d at 


length, ſav'd by working after this contracted 
manner. 13 : 


"+ © 


removing the mark of ſeparation, after the ſame 
6,57 oh | $356,4537 
Thus 83 564,737 0 100, ©: J835,64537 
divided by J 1000, 357764727 


10000, 3564537 


| Theſe examples being, I hope, ſufficient to make 
diviſion plain, we will now proceed to Reduction of 
Decimali. 5 

0 


Wo — 


CHAP. 


d 


CHAP. Il 
Of Repucrtion of DEcIMALS. 


HERE are two ſorts of Reduction of Decimal 
Fraions. 1. changing a vulgar fraction to a 
decimal. 2. valuing a decimal by the known parts 
of an integer. my 
1#. To reduce or change a vulgar fraction to a 
decimal. | 


R UI E. 
Place cyphers at pleaſure after the numerator, and 
divide by the denominator. 3 
E XAMPLE S. 
Reduce £ to a decimal 4) 1, 0, 25 factr. 
What decimal parts are equal to 3? 
8)3,000(,375 facit. 


And ſo any part of coin, weight, meaſure, or 
time, &c. may be brought into a decimal, by firſt 
reducing it into a vulgar fraction, (which is done 
by placing the known parts of the integer as a de- 
nominator under the parts given) then annexing 
cyphers to the numerator, and dividing by the de- 
nominator, as before direded. | 


EXAMPLES. 


[274] 
EXAMPLES. 
What decimal parts of a pound are equal to 16, 
I. e. 18 20)16,0(,$ facit. 
What's the decimal of 9 oz. the inter a I. Try? 


2 a 
1. e. 12 12)9,00(,75 Facit. 

Note, If the given parts are of ſeveral denomim 

tions, they may be reduc'd either by ſo many di. 

ſtinct operations as there are different parts, or by 

-firſt reducing them into their loweſt denomination, 

— then one diviſion will ſerve. See both ways in 

e 

rr 
Reduce 147. 9 4 1. into decimal parts of a poun 
Sterling: By the firſt way there will be theſe thre _ 
vulgar fractions to be chang'd, 48, 228, and 938. 1 
20014, oo, 70 24009, ooo, 375 — ” 
—— 037 1 

960)3,0000(,0031 1800 200J1 
1200 1200 facit 40 * 
— ; —— 1 
240 "00 bi 

4. J. EY 
The other way. 14 9 4 being reduc d to farthings. 
12 

177 ' fu 
4 3 | tt 
| will be 711 "Ip 5 
which divided ) —— ir 


by its deno-  960)711,0000(,7406 is produc'd «i t 
minator, | (before, tl 


3500 
* 6000 
| 240 What 


( 195 ] 


5 What decimal parts of C. are equal to 3 71. 18? 


By the firft way: 
and 44 4)3,o0(,75 112)13,cooo(, 1607 
es * 630 
Fr | 9 107 ſacit. N 
by O0 
1 
1 By the ſecond way: 
gre. . | 
* 74 18 112)102,0000(,9107 
ree — * 120 
| —_ — 
) —_—_ * 800 


7 112 Denominator —— 
l 


\ 16 


) 

< There is alſo another way of reducing parts of 
different denominations, into decimals of the 
higheſt integer; thus, 


* 10 


Bring the loweſt parts into decimals of the next 
fuperior denomination ; and on the right band of 
the decimal found, place the parts given of that 
ſaid next ſuperior denomination ; fo 1 
till you bring out the decimal parts of the highe 
integer requir'd, by ſtill dividing the product by 
the next ſuperior denominator; for examples take 


"i thoſe before given, viz. 


[16] 
Reduce 147. 942. into decimal parts of a pound 


Sterling. * 
4 5 - 
| 8 the 
12] 9,75 tar 
2014, 8127 
CT ,7406 


Here the 3 farthings being divided by 4, gives 
75, to which the 9g. being prefix'd, it becomes 
975 which divided again by 12, quotes „3125 

efore which the 147. being alſo plac'd, it makes 
14,8125; which being laſtly divided by 20, the 
quotient ,7406, is the anſwer. 


What decimal parts of a c. are equal to 3 gre 18? 


25 3 9% 
4] 2,5714 
b 4 


„ 1121 

Note, Inſtead of dividing by 28, which would be ne 
troubleſome, tis better to divide by 7 and 4, as in I J. 
the example, 4 times 7 being 28. th 

Thus you ſee how eaſily the decimals, anſwering I ſe 
to any given parts of coin, weight, meaſure, Oc. | 
are found; and after the ſame manner are the fol- 
lowing tables form'd. | | 

Bur ſhillings, pence, and farthings, may more p 
read ily be reduc'd thus: | | 


R U LE. | 

For the ſhillings, (if their number be even) ſet 
down their half 1n the firſt place of decimals, and 
let the ſecond and third places be fill'd up with the 
farthings contain'd in the remaining pence and far- 
things, always remembring to add one when the Il 
number is, or exceeds 25; but if the number of 
22411 K ö ſhillings 


> wo uw ww va 


WILLY 


ſhillings be odd, che fecond place of decimals muſt 


alſo be increas'd by 5. 

Thus the decimal of 8s. gd 3. will be „422, 4 in 
the firſt place of decimals, ſtanding for 87. and 22 
farthings being 5 4 . : EY 

Again, 8s. 64+ will be ,4z7. 

being added to 26, the number of farthings in 
64 4, becauſe exceeding 25. 8 

But, laſtly, 9s. 64 1 will be thus expreſs'd by 
decimals, viz. 477. 8 N 

5 being added to the ſecond place, becauſe the 
number of ſhillings is odd, the decimal of 1 ſhilling 
being ,OF. 


The ſecond ſort of redudtion, is to value a decimal 
by the known parts of its: integer; which is thus 
done : 

| „ by, 

' Multiply the decimal given, by the known parts 
of the next inferior denomination, and ordering the 
product as directed in multiplication, ſtill multiply 
the remaining decimals by the known parts of the 
next inferior denomination; thus proceeding till 
you have brought ir into the Jeaſt known parts of 
the integer, the figures ſtanding on the left of the 
ſeperating points, wall be the parts requir'd. 

; D 

Ex. 1. What's the value of 7691, the integer a 
= Sterling, (7. e.) What ſhillings, pence, and 
— are equal to ,7691 parts of a pound Ster- 

ing ? | 

: EI 7691 parts of a pound 
| multip'y'd by 20 the ſhillings in x1. 

. produce ſhillings, If, 3820 and parts of a ſhilling, 

which multiply d by I the pence in 1 ſbilling, 

make pence 4,5840 and parts of a penny 
which again multiply d by 4 the farthings 11 i d. 
give farthings 2, 3364 and par. of a farthing. 

| S0 


- — 
_ - 7 — = — 
WV — 
—— f, OT” TY 15] — —— ũꝑꝙ Dœᷣꝗa e 2 


* 
- -—— —ä42ũA— 


— . ˙————— Ho 
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So that the value of ,7691 decimal parts of a pouni 


Sterling, is 157. 44 f. 


Ex. 2. What ounces, pennyweights, and graing, 
are equal to 84362 decimal parts of a pound Try 


Gy os 84362 parts of a pound Troy, MW Ex 
. Multiply'd by ©* 7 12 the 1 one Ja rer 


Sie ounces 10,12344 and parts of 1 ounce. 
_ . Multiply'd by 20 the pennyweights in i u 


| 


Give pennyweights 2,46880 and parts of 1 pennt 
Multiply'd by 24 thegrains in 1 penynnt. 


| 


i87520 
93760 


Give grains 11, 25120 and parts of 1 grain. 
The Anſwer therefore is 10 o. 2 dwts. II gi. 


Bur the decimal parts of a pound Sterling, may 
be thus valu'd at ſights: * W "wo | 


RULE, 


The figure ſtanding in the firſt place of decimals, 
doubled, gives ſhillings; but if the figure in the 2d 
place, is, or exceeds 5, one more mult be added to 
their number; the ſecond figure (if under 5) or its 
excels, (if above 5) join'd with the third, are fo 
mg 1 — 1 only remember to abate 1 if their 
number amounts to 25; or 2, if near 10. 

The reaſon of this abatement is, that as 10co is 
the denominator of every decimal conſiſting of; 

laces, ſo conſequently by reckoning the figure 
ſanding in the ſaid third place, as to many far- 
things, we thereby allow 1000 farthings to the 
pound, whereas indeed there are but 960, the "ne 
| | 5" _ 


* 


299 ] 

üs therefore being 40 in 1000, is certainly 4 in a 
oo, or 1 in 27, Oc. W to hows direQion 
bo ve. . 

2 EXAMPLE v 


„ B. 1. What's the value of ,z75 parts of a pound 


„ Perling? 
Anſwer, 7. 6 d. 


The 3 doubled i is 6 ſhillings, to which 15. being 
dded for the 5, in the ſecond place, makes it 75. 
id 2 remaining, join'd with the in the 3d place, 
eing accounted 25 farthings, from which 1 
eing deducted, there remains 24 85, or 


{ pence. 


Ex. 2. What's the value of 84⁸ parts of a 
bound? 


Anſwer, 16s. 11 4. 


1 he 8 doubled, making 167. and 2 abated from the 
6 farthings, leayes 44 facthings, or 114. 

Thus are ſhewn the ways both of finding the 

lecimals anſwer to any given parts-of coin, 

eight, meaſuse, Mc. or the value of any given 

lecimal in the known parts of its integer. 


I have likewiſe annex d TABLES ready calcu- 
ted — the n rules, anſwering to the 
ime ends. 


T 

1 5 

r- The a 
IS 


© 9 , * 
* b - a * 4 * A "4 \ - \ 
7 * A ; | 8 


#34 . * *Y * 
bY 
" * * 
- Ss © : - os N 
. = 


[ 18s ] 
The uſe of which is very plain, one column 
in each table containing the. number of ſnillings, 
ounces, drams, points, buſhels, days, hours, ot 
any thing elſe you may want. And againſt the ſail 
number, in the other column, the decimal part; 
anſwering. Thus agaiaſt 3 pence in the firſt table, 
is found „0125, and againſt 40 days in the fourth 
table, ,109589. . 2 

But if the number you want is not to be found 
in the ſaid tables (many compound numbers having 
been omitted, to reduce then into ſo narrow 4 
compaſs) you muſt add the parts of ſuch two or 
three numbers together, as will compoſe it, and 
the total will be the decimal ſought. Thus, if the 
decimal of 17 pennyweights, the integer of a pound 
Troy, were to be ſought in the 2d table ,04166 the 
decimal of 10 pennyweights, and ,029166 the de. 
eimal of 7 penny weights, being added together, 
the total ,070332 will be found the anſwer; or, if 
in table the fourth; you would find the decimal of 
3 days, | 


add 821918 the + 300 
RE 35986 Decimal 50 p Days. 
50005479. of i * 


 - 149tal 964318 anſwering 332 Dey. 


and ſo of any other. 


— = 


Ll 


* 
** 
9 
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22 0 | 
IH 7 2 
Gee, , Weeght 
e . 72 Se. 
Ger £224 C. Are 
1t&Her:y Sega . e, nteger di dl. y Seger. 
Sec: S | Dec] Ounce Decor: * Sem. 
1 91 61 521 | 
91-95] 9 |'# jo | $33333 1. | 
n 2 E 
7 7 2 an, 
6.6.3 6 1 ** 20 . 
, 70 089280 
6 | 35] & |-235 4 * 9 00387 
14 |-7 | 4 |-2 3 28 92 
5 6 : / - 08.3333 2 0535 7 / 
© |. 2 1-1 * 8 „ 
Hote u. 4 
1p T1 Fc Won hd or Doz J 2 ey 0178s; | 
{ JT, —— 1 / 008929 | 
n Jo | 041666 | Ounces. | Sum. 
Lence dre 9 1037.5 ; % | ,0055080 | 
ad a S 14.033333 9 | -005022 
lo | 041666 Z :029166 S | 004464 
0375 0 2&0 2 0 
94 5 | 020833 & | ,003348 | 
OP 033333 4 »O/ 6666 F | -002390 | 
0125 500 22.32 
/ | 029966 2 | [208333 : ,001673 | 
6 025 /. 004166 2 1001116 
5 | 020833 = 7 o 
Tad COLTIL Norms 
3 0126 10 2 . vous 
001 02. 0003 / 
2 cds . 4% 3 | 000279 
/ 004166 7 00 27 7 000244 
6 | ,001042 6 -000209 
« SI ooo 2 oo 
e REE 
, 0 
3 003125 2 oo 2 0000 | 
2 002063 / 0001 73 / +0000 4 | 
/ ,00/042 - | - 000086 z 


l bet foregved. 


ck ham Seagputd. 
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Between Liens wy 


Decimal Tables 85 
Saures Ne 3 | 


* 
= % 
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Table 4. Ses, | Fable 6 
TIMO MCAS UNO- TTL) 
gear Y Tear 4g . Dry. 1Tny i, Integer 
Decem: G04: Aue Abu, | Decim: 
ls De, * 751. Cart, 20 ; 833333 
aue 7 | 79 FA 10 |, 416666 
547949 4 25 3 91 
2793] 15 4 OP | 333333 
65 3 37 3 3 7 0 297 666 
nc 4 fs 6 | 25 
, 219178 — 3 | , 208333 
| gt Sram Au. 4 1666, 
rn - "2997 ; 3 125 
, 164383 | + | ops) / 2 | ,083333 
7 666 
136986" . / »041 
Seam Na.. 
os | 92343 73 ; 
9909 015625} 2 Decent 
0# 2/92 | ,0078/2 / 
05 50 | -034722 
4 4194 OHectan Lrntd 40 02 2777 
g's 4 2 725 - 30 * 
02 7 OY / 20 | ,0/ 
021910 —_— BE 70 006944 
Cot eau 9 | 0 625 
* 1 Yard Integer > |, onda 
07 1 — 7 ,00400} 
3 73 6 004166" 
,013699 2 3 
> 248 14 
99 4 » % 
,00@21 : 3 | 002083 
3 * —_ | 2 | — 
, 002739 1 + * / - 000694 
Helter 2 2 F ; CBrok ham Jaul 7 
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12 Rule f PRO PORT ION having been 
already ſufficiently explain d, both as to its 
nature and operation in Vulgar Arithmetick, tis 
needleſs to repeat here what has been there ſaid. 
Only therefore obſerve, that inſtead of preparing 
our numbers, by reducing them into their 
oweſt denomination, you muſt now bring their . 
fractional parts into decimals. See the examples. 


pay — — — — —— 
-” = o = _— = 


\ 


EXAMPLES. 


Ex. 1. If the price of 26 yards and 4 of drugget 


is 37. 16. 3 d. what will 32 yards and 4 come | 
to! a 1 — 


The fractional parts of the numbers being re- 1 
duced to decimals, and the queſtion ſtated as ulual, 
the work will ſtand as follows: | 


[L 1821 
Yards. | J. Yard. 

tlie pus LPS. ee "7 C 

CS Dr 
190625 a | 
76250 + ke | 
76250 3 | 0 

114375 


— The quotient valu d 


26, 01 Z2,953125(4-63974 by the ſhort rule for 
1695 got. males 4 1. 125, 


1053 | « 
2581 
1962 
1077 
1 
. "IF 


Ex, 2. What will the pay of 540 men amount to 
- at 11. 5. 64. per man? 


Man. Eni 
542 
1 26 
2375 


Anſwer, 688,500 or 633 I. 105. 


For more examples, take thoſe given in Yulgn 
Arithmetick, 


\ 


. . A ; i The 


F i ks 


. The Indire® Rl Ex of Tyres. 
HE IndiretRU1s of THAN is alſo the 
Tame here as in Vulgar Arithmetick, differing 
only in the preparation of the numbers. 
E x A MPL EE, 


What muſt the penny-loaf weigh, when wheat | 
is 10s. the buſhel, if, when at 67. 8 d. per buſhel 


che penny-loaf weighs Foz. x? 
JI MINT ATA 
IT 0%. dwts. gre. e 
166665 Auſw. 3 13 7 | 
166665 | — 
91, 8333150 
366663 | 


12 Take 


* 


Im) 
Take alſo one Example in the Dou RU. 


If the carriage of + a C. wt. 40 miles, comes to 
6d. what will be the charge of carrying 16 C. : 
1000 miles ? j | 


Firſt, If Fn 02g—16,5 
| 027 


facit 2,03125 F 
or, 
21. O. 7 d 1. 


<4 - 


CHAP. 


7 =" O04 
CHAP W. 
Of Pxacrics. 


WY” II 


5 O ME queſtions in this rule may alſo be ad- 
vantagiouſly work d by decimals ; as, 

14. When the given price is juſt two ſhillio 8, 
'ris * ſeparating the right hand figure for a 
eimal, the reſt are pounds; ſo in the 


EXAMPLE. 
5 8 Jos 
F295 ib, at 25. per ib, comes to er 
| | h 729 J 107. 
24. When the price is wy Text part of 27 'ris 
only ſeparating the right figure, as before, 
and then dividing the number by ſuch part. 


EX AMPLE. 


. <a | 
27873 at 8 per on. | * 


. 4. 
8 d. + 86, 1 facit, or 86 2 


3d. When the given price can be divided into 
22 parts of two ſhillings, ſeparate as before, 
| take ſuch parts, b 


) I 3 EXAMPLE. 


[#6]... 
EXAMPLE. 


i aan, a4 
© 4. \ $638 arg per W. 


92 . — 
98 


oo * * an 


63 140,95 
31 70, 78 11 


— * + 


facit 211,425 or 2111. 8 7. 64. 


4th. When the price is any number of 11 
what ſoever, tis only multiplying by their half, 
(which is the decimal of them) and the produtt is 
the anſwer. oats ils X op 


"EXAMPLES. 


"Fa 8 
7296 at 127. fer B. 8264 at 15 7, per ex. 
EIS 1 . | x TS | f * 
fatit 4377, 6 or 43771. 127. 41320 
43 f 1 221 3848 
J. 6198, o0 facit. 0 


geb. The requir'd price of any quantity may be 
found, by multiplying the ſaid quantity by the 
decimal of the price given. 
7 EXAMPLE. 
. A ihwmal <7 
8397 at 5 13 6 per it. 
$,075 ;- 


4s — 


41985 
$8779 


50382 

44507 Þ on 
 ffacit 47652, 975 or 476521. 197. 6d. 
8 


6h. If 


[189 ] 


6th. If there are fraftional parts in the given 


quantity, they muſt be reduced to decimals, as 
J vell as the Framengy * of the FH as in tha 
* following " 
EXAMPLES. 
b. 6. CG. e B.. J. x. 4 
1 7368 3 14 at 1 12 6 
3087 * 
5 et | - 9468,875 
* 1,625 
22110 386844377 
e eee, 14737750 
facit 229,525 | 44212250 


7368375 
facit 11974, 421875 
or, 
119741. 8s. 5 dz. 


The queſtions propos'd in Yulgar R 
will hers alſo ſerye for more NES ; 


_ 
2391. 107. 64. 


S a 4 


14 CHAF 


Of InTzzxtsrT and REBATE. 


T HESE rules having been already ſufficiently 
explain'd in Yulgar Arithmetick, it only now 
remains to ſhew how much more advantagiouſly 
they may be work'd by decimals. And Py 


— — — oma 
SIMPLE INTEREST. 


ae - #.T HE annual intereſt of any ſam of money is 
found by only multiplying the given prin- 
cipal by the intereſt of one pound for a year, which 


= 928 1 82 | 
at 4F7 per Cent. is 4, 7 
6 | 506 


found by dividing the rate of intereſt by 100. 


EXAMPLES. 


2 


1891 


ay 838 %F KYLE s: 
15. Whar $ „„ e 
of 


facit 26,80 or 261. 167. 


24 What will the intereſt of 2367 J. come to in a 
year, at C1. per Cent. per Ann. . ,06 


— U—— 


facit 142, oz or is I. 0s. 54. 


2d. Thus a year's intereſt of any ſum 858 found, 
tis only malriply plying that ſum by 2, 
nd tek prod uc is rhe intereſt of the kid fam 


2, 3, 4s — more ear: 


EXAMPLE. 


704 


24,92 Intereſt for 1 year. 
| 3 f 


74,76 
741. 1558. 241 


Intereſt for 3 years. 


34. Again, If the time requir'd be months, tis 
only dividing the year's amount by ſuch parts as 
the given months are of a year. 5 


15 EXAMPLES. 


KI 


What's the intereſt of 623 for 3 years, at 4 per Cent.? 


” 
— + - cw — —— — 
4 = — - - - _— 
= _ FI — 25 — — — 


19% 


Ex. 1ff. What is the nteret of L. for four 
_— at 51. per Cent. per Annum ber 


I. 


539 
0 


—— 


1 26,95 nem; for i pu. 
Months. 


i 0 
23 facit. 
RY 81. 197. 8d. 


. 20. What will 2 ek 105. 64. 


come to in a year and 5 months, nnn per 
Annum ? 


Note, If there are any odd bim pence, and 


farthings in the principal ſum, they muſt be re- 
duces to decimals, as in this exam * 


29,525 

nes 

1 
— 43,771 70 Intereff for a year. 


4 + 14,59050 Intereſt for 4 months. 
I n 3,647625 Intereſt for I month. 


facit 62 2 5 Total . 
621. 0 244. 
405. But · ĩ it be required to find the intereſt of a 


ſum of money for any number of days, you muſt 
either 1 the year's amount by the number 
of days pro; os'd, and divide the product by 365, 
or (which vill be ſometimes morter) divide the 

year's 


[ 192: ] 
r's amount by 7, and multipl 1 
he number of days propos d. wp 


2 


EXAMPLE. 


What ingereft will 563 . amount to in 126 days. 
05 Ag 2 | 


« & 


* 122 
3 
„06 
98 $67)337800o(09954 
ac i 40 20 a 
1 67 6 L | 2000 1 'Y * 
3 1 go = = | F 
F 
36856; war, 661 — Ee 
290 
— : „09254 * 
— Q 24 
2228 r 18708 Wo} V4 
— 9254 * 
„ 22 | 
| —ů— 11,66004. 
133 17 ITY 55 


But for the more ready caſting up the intereſt 
of money for days, it will be neceſſary to have the 
intereſt of 1 J. for 1 day, at all rates ready calcu- 
lated as a table or ſtandard. Thus: 


I 6 Te 


* t 


ge Turan of 11 for 1 Dey. 


,Ccc027 39726 5 4 
z©CCO 47945 2 

coc 19178 Be: 
cot 1 
, — oy 

\ ,000164383356 

,00019178082 
,0c02191 7808 
00024657534 
„000273972 


The inrereſt of 1 7. for one day, is thus found; 
the given rate or intereſt of 100 J. for a Fu being 
divided by 100, quotes the incereſt of 117 My 2 
year ; Which again divided by 3 ie pe the re- 

quired intereſt of 1 J. for 1 day which, when mul- 
api ly'd into bath the — of days, and the prin- 

1 _ produces the intereſt. r the time re- 


EXAMPLE: 


What's the intereſt TRE" to have, at fl. 
per Cent. nn | 


n 46025396500 or 41. 127. 01. 


The 


Oct: 3O 


Nov: 61 | 


Dec: g/ 


Iam: 122 


Feb. k53 


JHar #1 


Auris 182) ; 


Gor 


Way 212 


May 242] Func 243 


Tane gal Fabya7o 


Hel, das Aug: 304 | 


Aug: 334 Sep:335 


Se 


3635 


Oct: 365 


—— — 


DL ere 3 


— ; F 1 A = 
OS”, - 2 Ws 
Y 'S ? — 

5 . #. 4 % 6: 5 * * - 
P ajery + A a nnahe 


The being divided into a une qual mont 5 
the following verſed may Jerve as n — 
| of the number of days in each, oss. 


© Th | hath tember, vr * 


3 June, and Noyember ; 
_ = February bath twenty eight alone, 


*, 1; ind al} the veſt hove thirty wie” * 
Wa SORT Se #39 02) 


- PR - * 
. 4 
% - 
- | 4 


+ - Bir without any farther trouble, the ep 
table ſhews, by inſpection only, the number © 5 
from any day S ' to the fate day in 
any other month. As ſuppoſe the number of days, 
betwixt the $5 of Februgry and the qth of September, 
were requir* —— in the column under Febr 
for Seprember, againſt that mönt will and, 212 
the number of days betwixt the ſaid times; ſo 
again, from the $th of June. to the 8th of OFober, 
2 by the table to be 122 days, that being 
the number againſt Ode, in the column under 
Note, If che given days Ire, different, tis only 
adding, or ſubſtracting their 2 to, or from 
the tabular number.” Thus had. the firſt example 
been from the th of February, £6 the 8th of Septem- 
ber, it had been 4 days more t 12, viz. 2163 
or had the time, in the laſt example, been from the 
gth of Juue, to the 4th of Ofober, it had been 4 
| | 

— 5 than 122, viz. 118. 


2 . 
4 = 


- 


| 
| 


re alſo, If the time exceeds a year, 365 days 
muſt be added. Thus from the th of February 1714, 
roche ach of September 1715, will be found to be 
N the ſum of 212, and 365. See the 


* 


- * 
„„ 1 * 
„ 
— 2 


4 . 
—_ 
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atom p end $1.6! gates 1394 47 
COMPOUND INTEREST, 
1#. TO find the amount of any ſum, at any rate 


of compound intereſt, for any number 
of years. DO 
of Þ x 
Multiply the rate, that is, the amount of 1 7. for 
a year, which at 6 per Cent. is 1, 6, at 5 per Cent, 
1,05, Ce.) ſo often into it ſelf, as are the number 


of years propos'd, wanting one; and the laſt pro- 
duct multiply d by the principal, will give the 


amount required. 


EX AMP L E. 


What's the amount of 5oO J. forborn four years, 


at 47. per Cent, per Annum ? 


1,04 
1,04 
| 1,0816 
5 
1, 124864 
en 
1,1698 5856 7 Foo 
So. 900 Fs 


facit 584,92923000 


And thus is the firſt intereſt- table (which ſhe ws 
the amount of 1 /. for any number of yeats, under 


33, at the rates of 5 and 6/. per Cent. per Annum) 


form'd. 

The uſe of which is plain and eaſy.; for multiply- 
ing the figures ſtanding againſt the number of years 
requir'd; and under the given rate, by the propos d 
principal, the product is the amount * 

Us, 


6195] 
Thus, if the amount of 40 J. in 20 years, at 5 J. 
er Cent. per Aunum, were requir d, 2, 67329 the ta- 
wh number. multiply d by, 401. the prinei 
ſum, gives 106,131 or 106 J. 2s. 74 1, t 

Anſwer. And ſo any other. 


2d. To find the amount ofany annuity, or yearly 
penſion, forborn any number of years Tlathbever, 
at any rate of compound intereſt. I 4 1 


| +. @ | Tu 

Multiply the firſt yearly payment by the rate, 
and to — product add the ſecond yearly payment, 
the ſum is the amount in 2 years; which, multi- 
ply'd again by the rate, the product, with the ad- 


dition of the third yearly payment, is the amount 
for 3 years, &c. 


EXAMPLE... 


What will a penſion of 301. per Annum amount to, 
being forborn 4 years, at 5 l. per Cent. per Annum ? 
_ l. FO 

Firſt yearly payment 30 

multiply d by the rate 1,05. 

. | . TT 

Second yearly payment added 3ů00 © _ 1 

"©. gives 61, 50 the amount in2 years.” 
51,0 ä 


— 


| 8 8 64,5750 | 
Third yearly payment 30 i 


94,5750 Amount in 2 years. 
135,0 


99,30375 
Feurth yearly payment -64 BY a; 


* $ 
* 


129, 303750 Amount in 4 years, | 
And 


queſtion for an example. 


„ 
And after this manner is the ſecond intereſt 
table (which ſhews the amount of 1 . annuity 
for any number of years under 33, at the rates of 
F and 6 l. per Cent. per Annum, compound intereſt) 
compos d. ä | 1 
But this ſecond table may more eaſily be form'd 
from the firſt, thus: the firſt line of this ſecond table, 
or firſt year's amount being known, add to ĩt the firſt 
line of the firſt table, the ſum 1s the amount for 
2 years, or the ſecond line of this table ; to which 
in adding the ſecond line of the firſt table, 
you have the third of this, or the amount for 
three years, &c. 


» wy 3 tn 


EXAMPLE at Gl. per Cent. 


I. | 
"i Firft year of the ſecond table. 
1,06 —— Firft of the firſt table. | 
2,06 — Second year of the ſecond table. 
1,1236 — Second year of the firſt. 
18365 —. Third year of the ſecond. 
4 — —— Third year of the firſt. 
4, 37461 —— Fourth year of the ſecond, &c. 


The uſe of this ſecond table is in the ſame 
manner as the firſt, as ſuppoſe the foregoing 


EXAMPLE, 


the amount of 11. annuity for 4 
4,31012 3 years, at F J. per _ 
multiply'd by 30 the yearly ſum, 


gives 129, 30360 as before. 


11971 


RE BAT E or DISCOMPT. 


EBA T E, according to ſimple intereſt, having 
been ſufficiently. explain'd in Yulgar Arith- 
metick, I ſhall onl how ſet down one example 
work'd decimally the common way. And, to com- 
r pear the ſection, add Mr. Hatton's new method of 
nding the preſent worth and diſcompt of money, 

7 as deliyer'd in his Syſtem of Arithmetick, pag. 188. 


EXAMPLE. 


What diſcompt muſt be allow'd on a bill of 
500 J. paid 20 days before it is due, rebate at 5. 
” p Annum? And what preſent money muſt 

paid? 


' The common way. 
Days. J. Days. 
If 36 e 
365) 1000027397 


2700 


1450 


— —u 


3550 
2650 


— — 


97 


Then 


L 198 ] 


Then for the diſcompt : 
if a en LA 


* 7 100, 172970 36,98 7000 1,3661 diſtempt. 
36711030 
| 66288 390 
"6 I 240080 
10756986 


629793 
or for the preſent worth, 


F100, 27397, 10 — foo 
100, 27397 )50000,000(498,6338 preſent worth. 
98904120 _ 
86575470 _ 
"63562940 _ 
> 33985 5580 
39033890 _ 
89516990 _ 
9297814 


Mr. HaTTon's New Method. 


I. For the preſent worth, multiply the days in a 
ear, the principal given, and 100 into each other, 
r a dividend; and add the 4 wn of 365 by 100, 
into the rate given 

quotient ariſing is the anſwer, 
Thus 


to that of the days multipl 
for a diviſor, ſo the — 4 


— 1? 


a 1 x99] 
us in the foregoing example 365 * foo x 100 
== 18250000 for the dividend. * — 20 
x 5 = 36600 for the diviſor, for 
. See the work. 
3660018270 cs, 6338 preſent worth. 


3610 
3160 


2320 


1240 
1420 
322 


2. Fer the diſcompt, multiply the rate principal, 
and days given together for a dividend 33 
ceeding as before directed for a diviſor, the quo- 
tient will be the anſwer. 

Thus keeping ſtill the ſame example, 5 x goo X 20 
= yoooo for the dividend, and 365 X 100 + 20X 7 
= 36600 for a diyiſor, as before. eee, 


See the work. \ 
366100)500[00(1,3661 4diſcompe, * : 
1340 
2420 


2240 


— —— 


4⁴⁰ 


—ů 


74 


— 


* 


— 

[ 200 þ 
| The truth of both theſe methods appears, not 
only by their agreement, but alſo by the addition 

of the preſent worth, and diſcompr, found, which, 
as near as can be, makes the principal. 


Thus 498, 6338 the preſent worth 
with Ys 1.3857 the diſcompt, . 


makes 499,9999 = 5001. the given principal, 


i. 


RERBATE At COMPOUND INTEREST. 


18,” | 'O find the preſent worth of any ſum to be 


paid at any number of years to come, re- 
bate being made at any rate of compound intereſt, 


= & & up 5 


Divide the principal continually ſo, many times 
by the rate, as are the number of years propos'd, 
andthe laſt quotient is the anſwer. | 


EXAMPLE. 


What is the preſent worth of 17. to be paid at 
the end of 6 years, rebate at 6 J. per Cent. per Ann. 
compound intereſt-? | | 


And. thus is the third table made, which ſhews 
the preſent worth of 17. dueat any number of years 
to come, under 33, rebate at 5 and 61. per Cent. per 
Annum, compound intereſt ; the uſe of which is, 
85 


ET] 
a Es the other tables, only by multiplying the pre- 
ſent worth of 1 /. by the given 2 — | 

produtt is the preſent worth required. | 
Thus ſuppoſe in the example above, the prin- 

cipal had been 2001. the preſent worth of 1 J. wiz. 

,704960 multiply'd by 200, - gives 140,992000, the 

preſent worth of 200 l. and fo any other. : 


24, To find the preſent worth of any annuity, or 
„ yearly penſion, to continue any number of years; 
: I iebate being made at any rate, per Cent. per Annum, 
compound intereſt. 


RULE, 


Find by the foregoing rule the preſent worth of 
the propos'd annuity, for 1, 2, 3, or ſo many years 
as are demanded ; and the ſum of thoſe re pective 
preſent worths will be the value of the annuity; 
that is, the firſt and ſecond of thoſe values, added 
together, will be the preſent worth for two years; 
and the firſt, ſecond, and third, added, for three 
years, Cc. 


EXAMPLE. 


What's the preſent worth of an annuity of go 1. 
to continue four years, rebate at 51. per Cent. per 


Annum ? 

I, . 

O, 47, 1904 * 

47,61 1 by 2 7 

4535147, the rate, gives) 43, 19187 

4319187 41,13512 —_— 
The tool of which ir 177,29750 the preſent 

(worth requir'd. 


And after this manner is made table the fourth, 
which ſhews the preſent worth of 17. annuity, 


to 


i 
7 
10 
, 
i 
5 
1 
: 
* 
1 
15 
i 
1 
; 
1 
' 8 
U 
i 
= 
f 
i j 
. 
- iff 
u 
* 
1 
1 
1 
7 
i 
1 
1 
17h 
: 
4 


: 
, 
| 
: 
1 
' 
. 


5 "> 
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to continue any number of years under 33, rebate 
at g and GI. per Cent. per Annum, compound intereſt 
Which table, as the others, will give the preſent 
worth of any ſum whatſoever, by only multiplying 
the value of 14. by the ſum propos'd. Thus ſuppole 


the foregoing example. 
EXAMPLE, 


| | 3,54595 the preſent worth of 1 I. An. for 4 r. 
maltiplydby xFo the Annuity propos d. 


gives 177,29750 as before. 


The fourth table may be alſo form'd from the 
third, thus; | 22 

I 'be firſt year is the ſame in both; the firſt and 
ſecond years of the third, added together, make the 
fecond of the fourth; the ſecond year of the fourth, 
added to the third year of the third, makes the third 
of the fourth table, c. See the example. 


EXAMPLE at 61. per Cent. 


94339 * The firſt year of both tables. - 
8995 | The ſecond 1-4 of the third table. 


—— — 


1, 83339 The ſecond year of the fourth. 
58 = 1 The third year of the third. 


2,67300 The third year of the fourth, 
| e 


——. 


—— ———— — 


Note, 1 is added to the right hand figure, in 
conſideration of the places omitted. 


| More 


— — — —— — —— OS,” OOo—_ 


— — 
- —= 


— St. ES 


-  OlmmM9VKBrmR un wx Fes —  — —— 


— — — — — 


f fem by; — for any 
9 Yours unulor 334 . Rate) euro under 33,ut —— 


eee. Th. "Come Hatter: hor Com idee 
5: Rent ** aro | 5 N A 
1,05000 | 1,06000 | 4 | 1,00000 | 1,00000 
| 4,/0250 236 | 2 | 2,06000 | 2,06000 
| 1,15762 | 119101 | 3 | 3,18260] 3,18360 
| 42/550 | 1,26247 | 4 | 4,86/01/2 | 4,3746/ 
| /-27628 | 133822 | 5 | 5.52568 | 5,63709 
| /,34009 | 4,41852 | & | 6,8019/ | 6,97532 
1,40710 1.50363 | 7 8,14200 | &, 39363 
| 1.47745 | 469384 | & | 9.54970 9.69 746 
1.55132 | 1,68948 | 9 | 11,02656 | 11,49 757 
1.62889 | 1,79084 | 10 | 12,67789 | 13,18079 
1,71034 | 1.898929 | 1 | 14, 2008 eee, 67 | 
1,79585 | 2,0121/9 | /2 | 15,91712 & 6, 
1.868505 | 2,13292 | 13 | 17,7/298 1688713 | 
| 1.97993 2, 26 | 14 /9,59863 | 21,01506 
2,07892 | 2,39655 | 1& | 21,67656 23. 
2.10287 | 2,54035| 16\| 23.65749 | 25,65262 
2.2920. 2.692 47 2. C4036 | 26,21288 
2, 40662 | 2,085434| 1& | 28,13238 | 30,90,565 
| 2,62695 | 3,0265g| 19 | 3063900 | 33,75999 | 
|} 2,65329 | 8, 20713. 20 | 33,06595 | 36,78559 | 
2,76596 | 3, 39966 21 | 338.7928 3 9.99272 
2,926 3,60353| 22| 38,50521 | 43,39229 
3,071/62 | 3,619;& | 23] 41,435047 | 46,99582 
3,225/0 } 4.04893 | 24 | 44,f0199 | So. di 
3,38635 | 4.291867 | 5] 47.72709| 54.8645! | 
3,65567 | 454938] 26\| 51,11345| &£9.145638 | 
3.79345 | 402234] 27 | 5466912 | 63,7056 || 
3,92013 | 5.11168 2 58:40258 | 68,5281" || 
| 4.11613 | 5,41088 | 29 | 62,3227/ 79.6497 9 || 
4.32/94 | 5.74349 | 30 | 66,43804 39 05818 
4.63804 | 6,088/0| 3/ | 70,76079 0167 | 
4.76494 | 6.45338] 32 | 75.29883 | yo, 99977 | f 


— ; 


— — 
” 
.- 7 


Between Srocs z & 203 


. 
Vea miar 5 
2 » 92 


| $ —— 

ABLE ale * LE, . prevent mb. 
of /. it SULMRIOES, 14Unmuty cane 

A 1 = nander 3 


21 


"LY ww 


gears to come under, 
at Ff gelte. ate pan l h,iAu 
- e — PL 6 
' :.9523081 \ .943396'} 1 } 0.95238 | 0.94339 
' 907030 | , 889996 | 2 | 1.8594! | 1.8333 
9063638 | ,&8396/19 |] 3 | 2-72 324 2.6730. 
, 022702 | , 792093 | 4 | 3545696 | 3.46510 
703526 | 747250 | & | 4:32 947 [2723 
746215 | , 704960 | & | 5.07669 | 4.91732 
obe | ,665067 | 7 | 5.70637 | 6.58238 
,6-6839 | .627412 | & | 646321 | 6,20979 
. 644609 | 691998 | 9 | 7,1/0792 | 6,8016g 
| .6/39/3 | 5588394 |-10 | 772/74 | 7.36008 
| ,584679 | .526707 | 11 | 6.30641 | 7.00687 
| 55683; , 496969 | /2 | 8.96325 | &.38384 
330327 | -468639 | /38 9:49957 C. 85268 
,$05068 | ,442301 | 14 | 9.898964 | 9,29498 
481017 | ,417265 | 16 | 10,37968 . 712 25 
1488111 | ,393647 | 16] 10,3777 | 10,10589 
, 436296 | ,37/364 | 17 | 11,27406 | 10,47726 
' ,415820 | ,380343 | 1& | 1.689508 | 10.82760 
' .396734 | 330513 | 19] 1208632 i. st. 
. 376889 | ,311&04 | 20 | 12,46221/ | 11. 46992 
,358942 | ,294/55 | 21 | 12,02/1/& | 11,7640} 
| 341849 | 277508 | 22 | 13,16300 | 12,04/58 
325571 | -20797 | 23 | 13.48657 | /2,3083& 
310067 2469780 | 24 | 13.7996% [2.65035 
| -295302 | 232998 | 25 | 1409394 z. 
281240 219810 | 26| 14.378/® | 1300316 
267848 | 207368 | 27 | 14.64303 © | 13,21053 
255093 | 195630 | 28 | 14.9812 | 13.40616 
-:242946 | ,184856| 29 | 15,/4107 | 13.59072 
231377 ,174Ho 1} 30 | 18,37 245 {| 13,76463 
, 220359 | 164254 | 31 | 1859287 | 1392908 
209065 | 154956 | 32 | 15,0267 | 14,08404 


7 — 
* 


{ 203 ] 
More E XAMP LES for the Exerciſe of the foregoing 
RULES and TABLES. 
Ex. 1#. What will 1000 J. increaſe to, forborn 22 
years, at 5 per Cent. per Annum compound intereſt ? 
Anſwer, 2925 J. 5. 241. 


Ex. 24. What would an annuity of 5201. forborn 
17 years, at 6 per Cent. compound intereſt, amount 
to? 

Anſwer, 146701. 135. 11 4 4. 


Er. 34. Wbat preſent money would diſcharge a 
debt of 75001. to be paid at the end of 10 years, 
rebate being made at 5 I. per Cent. per Annum ? 


Anſwer, 4604 1. 65.11d5. 


Ex. 4th. What is a yearly rent of 65/7. to continue 
30 years, worth in ready money, rebate being made 
at 8 per Cent. per Annum compound intereſt ? | 


Anſwer, 894 J. 147. 34%. 


Ex. 5th. What is the preſent worth of a reverſion 
of a leaſe of 500 1. per Annum, to continue 20 years, 
bur not to commence 'till after the end of five years, 
allowing the purchaſer 6 per Cent. compound in- 
tereſt ? Smet e ahi is Jiu 

Note, To work queſtions of this nature, there 
muſt be two diſtin Operations, viz. 

.1f. The preſent worth of the propos'd annuity, 
for the given time of its continuance, be found 
as if it were immediately to commence. © Then, 

2d. See what principal, forborn at the given 
intereſt, would, in the time of the rey ſion, 
amount to the aforeſaid preſent worth, and thar 
principal will be the prefent worth of ſuch an- 
nuity in reyerſion. ; hows. 47% 0 


[ 24] 
Thus by table the 4th, the preſent worth of 11. per 
* te continue 20 years, at 6 l. per Cent. is found 
to be 
| 11, 46992 
which multiply d by the propos d annuity, 50 


— 


2 


gives 5734, 96⁰⁰ 


Then in the firſt table againſt 5 years, the time 
of the reverſion, under the fame rate of intereſt 
is found 1,33822 the amount of 1/7. in the ſaid 
time ; therefore | 


if 1,33822 ariſe from 11. from what principal does 
$734,96000 ariſe? 


* Anſwer, 4285, 5135. or 4285 J. 105. 3 d 4. | 


Or it may more eaſily be done by firſt finding 
the preſent worth of the annuity for the whole 
time both of poſſeſſion and reverſion, and then de- 
dufting the preſent worth of the poſſeſſion ; the 
remainder will be the preſent worth of the rever- 
ſion. Thus 12,78335, the tabular number, againſt 
25 years, the whole time being multiply'd by 
500, gives 6991 ,67500, from which ſubſtracting 
2106, 18000 the produce of 4,21236 the tabular 
number againſt 5 years, the time of the poſſeſſion, 
the remainder 4285, 49 9 is the value of the 
reverſion: Within a trifle the ſame anſwer as be- 


fore. 


FREEHOLD ESTATE S. 


＋ O find the preſent worth of any annual rent, 


do continue for ever, commonly call'd fee- 
ſimple. ; F 


RULE. 


of 


Te 


md ON 


. 


mT | R U Li. 2 79.4157 287 
Divide the propos d rent by the intereſt of 1,7. 


for one year, (which at 57. per Cent. is og, or at 


ha. 


> 3 
* . h 7 - 


0 6 per Cent. ,06, as before ſhewn) and the quotient 
is the preſent value of the eſtate. | 
f EX AMP L E. 


ſt What is an eſtate of 200 /. per Annum, to continue 

d for ever, worth in ready money, allowing the pur- 
chaſer 5 1. per Cent. per Annum compound intereſt ? 

1 2 | 205 )200,o0{ 5 8 

Anſwer, 400]. 


Or it may be done by multiplying the fee-ſimple 
of 1 1, by the yearly rent propos . 
The fee-fimple of 14: * Anmbn compound in- 


tereſt, at 


T oQ 


I per Cent. 2 per Cent, 3 per Cent. 4 per Cent. F per Cent. 
100, 0000 50, 0000 33, 33333 25,000CO 20,00000 


6 per Cent. 7 per Cent. 8 per Cent. 9 per Cent. 10 per Cent. 
16,6667 14,23571 12,0000 11, 11111 10,00000 


- FTP w PSY x 9 90'S 


* Note, In contractiag 4 line of decimals from 
many to fewer places, I is added to the laſt figure 
retain d, if the next omitted figure exceedeth 5; 
which rule hath been all along obſerv'd in the 
tables, Oe. ks 8 

The foregoing queſtion work'd by the laſt rule. 

J. 


The fee- ſimple of 1 1. per Ann. at 51. per Cent. is 20 
Which multiply'd by the yearly rent, 200 


gives as before, 4000 


K L will 


a dias hat. LEY | 
q* 1 s 
9 A 4 . 
S © ' 
\ 
{ | 1 


1 will now only add another example or two, for 
the reader's exerciſe, and conclude this rule. 

1. A has the poſſeſſion of an eſtate of 1507 per 
Annum, to continpe 20 years; B has the reverſion of 
the ſame, fromdhbat time for ever. What muſt 4 
give B, if he would purchaſe his reverſion? And 
what muſt E givecy, if he would buy his poſſeſſion, 
accounting 6 per Cent. compound intereſt in each 


| | 55 „ . . 
* A's poſſeſſion is worth 1491 194 
Anſwer, B's reverſion is worth 1 11 64 


2. A agrees with B for an annuity of 600 J. per 
Annum, to continue 25 years, to give him the pre- 
ſent worth of jit, at 61. per Cent. per Annum ; but 
not having money enough by him, offers ro make 
over to him a freehold eſtate of 121. per Annum at 
the ſame intereſt, What money beſides will pay his 
purchaſe ? , | 

Anſwer, 74701. 05. 2d 3+ 


— 


HAP. vi. 


Of FETLTOWS RHI. 


\ \ T Ithout taking any notice of the common way 
/ of working this rule, obſerye this much 
more compendious method. 


— 


R U. L E. 


Divide the whole gain, or loſs, by the whole 
ſtock, and multiply the quotient by each man's 
articular ſtock, the ſeveral produfts are the re- 
pective gains of each. 3 
Note, It is neceſſary to place ſo many 1 on 
the right hand of your dividend, as will bring out 
ſix or ſeven places of decimals in the quotient. 
"EXAMPLE. 

Suppoſe 4, B, and C tradin together, A. puts in 
oB 7001. and C. 1200 1. the whole gain is 836, 


hat ſhare of it belongs to each? 


91 J 


* * 3 
: — a. 
"0... — OY SS PW 7 5 
1200 


— 


Total flock 2400)336,c00000(,343 333 
11600 


20000 — 
— r 
ae ee 
Ran Sp 

* 8000 

* 8000 


— — — 


800 


| ow 


* 
_— 
* « 


4 v 


| 1349333. 05 n =" em 


1200 


* ſhare 174, 166500 B's MT. 1417 99G: 
B' ſhare 243,$33100 | 
C's ſhare 417,999 


Tot. gain 835,999200, or 8361 1. as near as can be. 


5 l 


Ses anot her R Au LE with Am. 


puts into company 52x 7. 107. for fix . 
B 3821. 155. L. months, and C a ork for 
four months; they gain in all 12861, 125. How 
much 1s that for each? 


Þ IE $25.5 


C2891 
zo ng T_T 35 are 1000 


A's ſtec ł 3153, o 3062, 0 4000 
B's flock 3062 f 
C's flock 4000 
10215) 1286,600000(, 125952 
125952 2 125952 $ 
3153 062 4000 


| : — — _ _ 
A': gain 397,126656 385, 66e fo, 908000 
B gn; 7.859053 - 
C. oz, 80 O00 : 


Teal 1286,599680 or 1286 J. 12 f. # ner #7 cn bs: 


at ; + © 
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K 3 CHAP. 


Of EVOLUTION, or EXTRACTION 
ROOTS. 

9 5 1e + 4 i > 

de Freer Non dee witgt A 


The SQUARE ROOT. 


Niere the SAH RBO is finding 
the ſide of a fquare figure ; or, numerically 
ſpeaking, it is finding what number, multiply'd by 
it felf, will produce the number given. us the 
ſquare root of 16 is 4, 4'times 4 making 16. 
What a ſquare is, may be ſeen in the following 
figure, which being divided every way into 3 equal 
parts, its whole content or ſquare is 9, and its fide 
or root is 3. W 


= — 
-» — * ” _ 
, 
—— N 
” 


+ © 


SF 19 : 


E. E A Square 


Go A aAWWWMR 
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Square Numbers are either fmgle or compound. 


A ſingle ſquare number is always leſs than 100, 
being produc'd by the multiplication of ſome one 
ſingle figure by it ſelf, as 16 from 4, &c. So that the 
root of any ſingle ſquare maybe found in the annex d 
table, always taking the root of the next leſs ſquare, 
for any number not there inſerted, as for 26 take 


F, or 3 for 10, &c. 


ny 114191016) 25 [36149164 * 
Roots [1 I2 114 LLL IZ 


—̃äͤ ſf.— 


A compound ſquare number being compos d by 
the multiplication of two or more figures by them- 
ſelves, always'exceeds 100; as 144, which is 12 
times 12; Or 195, which is 1F times 15, Cc. 

If the root therefore is expreſs'd by two figures, 
its ſquare, muſt at laſt conſiſt of three, for the leaſt 


root expreſs'd by two figures is 10, whoſe ſquare is 


100. And if the root has three figures, its ſquare 
muſt at leaſt have five. If four, the ſquare has ſayen, 
Cc. ſo that you cannot augment the root one 
figure, but you encreaſe the ſquare two. 


To find the root of any compound ſquare number, as 
ſuppole 2704, | 


1#. You muſt diſtinguiſh it into ſingle ſquares, 


| by placing dots over every other figure, beginning 


at the right hand, thus, 


2704 
And ſo many dots as happen, ſo many places 
will the root conſiſt of, Which in this example 


are TWO. * 7 l f 


f 


| 
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24'y. Drawing a crooked line on the right hand 
of your number, as in diviſion, find the root of 6 
your firſt ſingle ſquare, and place it inthe quotient. 1 
by. See the work: n 
270% 
zaly. Placing the ſquare of the root found, under 
the lt ſingle ſquare, ſubſtraft, and ſet down the 


remainder; bringing down to it the next fingle 
ſquare, call the line a Reſolvend. 


270% 
3 


* 204 Reſolvend. 


* 


a4tbhy. Drawing another crooked line on the left t 
hand of the faid reſolvend, place beyond it the 
double of the quotient, in form of a diviſor. 


2704(F 
25 | 


— — 


0ð00) . 204 


_ Fthly. Dividing the reſolvend, all but the unit's 


place, by the ſaid diviſor, (which, in this example, 
4s the 10's in 20) fer down the number of times 1t 


goes, (viz. 2) both in the quotient, and on the 
right hand of the diviſor : 


2704( 52 
25 5 


— — 


| 202)204 Reſelvend. 


6thly. 


L 21A T 


q 

of 6:hly. Multiplying the whole diviſor by the fi- 

e. re laſt plac d in the 47 ſet down the pro- 
u& under, and ſubſtraQt it from the reſolyend. 


See the work : 


r 2704 (52 
e | 25 
e — — 
102) 204 
204 


0 


Note, If the diviſor, multiply'd by the quotient- 
figure, gives a produtt greater than the reſolvend, 
tis falſe, and muſt be rectify d by a ſmaller quo- 
tient-figure. 


Extraction of the ſquare root being a matter 
rather lineal than numeral, the reaſon of the rules 
above given for its operation, will beſt appear from 
the following figure: Wherein let it be conſider'd, 
that if the root B. C. of the ſquare A, be augment 
by the magnitude C. D. the ſaid ſquare will be en- 
larged by the figure C. D. E. E. G. H I. equal to an 
oblong or long ſquare, whoſe length ſhall be the 
root B. C. twice taken, with the line C. D. and 
breadth the ſame line C. D. 


N. B. The particular contents of the ſeveral parts 
of the figure are as therein ſer down. 


K 7 


| 


= — — — — 


„5 # 
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| ; Parts of the) 100 

| 100 4 _ Square, 100 
Gl— tH+—1 4 

| — 

A Mole Square 2704 
2500 8 Parts of the 3 50 

1 Root. 2 


1 C2 Whole Root F2 


In the operation therefore, having taken the 
neareſt root of the firſt ſquare 27, viz. 5, and placed 
it in the 8 from the place it ſtands in, (viz. 
the ſecond) it muſt be accounted 50, the ſquare of 
which, viz. 2500 (mark'd 4 in the figure) being 
ſubſtracted from the given number 2704, there re- 
mains 204, equal to the figure C. D. E. F. G. H. I. In 
order to find the content of which, I double the 
root B. C. wiz Fo, for the two baſes C. H. and H. G. 
- which making ioo, I ſet it down as a diviſor; and 
to find the height of the ſaid figure, wiz. C. D. I ſeek 
how often the ſaid diviſor is contain'd in the num- 
ber 204, and finding it twice, I ſet down two in the 
quotient for the ſaid height, and alſo in the unit's 
place of my diviſor for the baſe H. Z. Then multi- 
plying the baſes by the height, I have the content 
of the whole annex'd figure C. D E. F. G. H. I. wiz. 
204, exactly equal to the number remaining, after 
rhe ſubſtraction of the firſt great ſquare 2500; ſo 
that the number given, v/z. 2704, appears to be a 
perfect ſquare, whoſe root or ſide is exactly 52. 

Note, As many ſingle ſquares as are in the number 

ropos'd, ſo many times muſt the work of the three 
ſt rules be repeated; every ſquare being to be 
brought down, as directed in the third rule. 


— 


EXAMPLE. 


1 DOUUA © il. fc. DA Ad MA n 


Las} 


EXAMPLE. 


What's the Root of 582169763 Anſwer. 
49 | 


146) . 921 Reſolvend. 
76 


1523) - 4569 Reſolvend. 
4509-;-- 


WE 


In this example, to 45 the ſecond remainder, 6 
the next ſquare, being brought down, makes 4569 
for a new reſolvend ; and 76, the quotient- figures, 
being doubled for a new divior, makes 152, which 

oing three times in the reſolvend, 3 is plac'd both 
in the quotient, and on the right hand of the di- 
viſor, which being then mulriply'd by 3, gives. 
4569, equal to the reſolyend;, to that nothing re- 
mains. \ 


PROOF. - 
The proof of this extraction, is only multiply= 


ing the root found by. it ſelf, which, if right, will 
produce the ſquare number given. Note, If any 


thing remains, it muſt be taken in. 


: - . 
To find the fraFional Part of the Root, 


Add to the number given, a competent number 
of pairs of cyphers, and proceed by the foregoing. 
rules: As ſuppole 75896 were given, for. an. 
example. 


1 EXANPLE:. 


61 


EX AMP E K. 


1 
C 


"Y& 3x 


2 deere, | | 


40375 
329 
yp 1 \ 5 5 
$45) 2996 . 
2727 
Fog) 27100 
Rs 3 
dad 
| 55089): FoBgoo 
* £231 495802 


greg) . 


157936 


Note, As many pairs of cyphers as are added, ſo 
— roms of decimal parts will there be in the 


: * " * 
j 4 + a ea ES SS. ahaha od A&A Ma Accs 444.4 3. 1 4 


—ͤ— 


Do extract theSquanxtRoor of a Vo l- 
GAR FRACTION. 


Find he root of the numerator for a numerator; ; 
and let the root of the denominator be its deno- 
57 4. thus the ſquare root of 2 25 is F, and of 

E 2 

The root of a mix'd number is alſo found after 


the ſame manner, being firſt reduc d into an impro- 
pes 


[ 2m } 
per fraction; thus 64, reduc'd, makes 24, the root 
of which is , or 21. 


But if either a proper frackion, or a mix'd num- 
ber, be incommenſurable to its root, to extract ir, 
reduce the fraction to a decimal of an even number 
of places, and extract the root as if it were a whole 
number, thus g, reduc'd to a decimal, will be 
8750, the ſquare root of which is ,935, &c. or 
had it been 4 ;, which reduc'd, is 4, 87 50, the root 
would be 2,935, Ce. 


The Cust Roor. 


Xtraction of the CUzz Roor, is finding the 
_- Tide of a ſolid figure, whoſe length, breadth, 
and depth, are equal; or, mimerically ſpeaking, it 
is finding what number, multiply'd twice into its 
ſelf, will produce the number given; thus the 
Cube Root of 64 is 4, 4 times 4 being 16, and 4 
times 16 make 64. | | 


What a Cube is, m be ſomething explain'd by 
the following figure, wherein 8 dice are ſo diſpos'd, 
that there are 2 every way, that is, 2 in length, 
2 in breadth, and 2 in height; ſo that 8 is the 
cube, and 2 the root. 


. 


9 2 *-* — ug; 1 . * 1 : x . . 

" T ah 5 6 F > ; 
. CY 0 

See the Figuree. 


Cube -· numbers are either ſingle or compound. 

A ſingle cube · number is always leſs than ioco, 
being produc'd by the multiplication of one ſingle 
figure, firſt by it ſelf, and then by its product, as 125 
from 5, & c. ſo that the root of any ſingle cube may 
be found in the annex d table; always remembring 
to take the root of the next leſs cube for any 
number not there inſerted, as for 513 take 8, or 6 

for 220, Ce. 


dae 8 [27 | 64] 125 | 216 | 916 


Squares 14 9|i6| 25 | 26|_49| 64 | 8: 
[Roots 2 41 4] As 6] 7] .8].c 


A compound cube-number being compos'd by the 
multiplication of 2 or more figures, firſt by them- 
ſelves, and then by their product, always exceeds 
ICOO, as 1728 from 12, or 15625 from 25, &c. 

If therefore the root is expreſs'd by two figures, 
its cube muſt at leaſt conſiſt of four; for the leaſt 
root expreſs'd by two figures is 10, whoſe cube is 
ICco ; if the root has three figures, its cube muſt at 
leaſt have ſeven, Oc. So that you cannot augment 
_ root one figure, but you encreaſe the cube 
Three, 


* 


| Therefore 


T 2x9 ) 
Therefore to find the root of any compound 


cube- number, as ſuppoſe 15625. 


1#. You muſt diſtinguiſh it into ſingle cubes, by 
Jacing dots over eyery third figure, beginning 
from the right hand, thus: " + WI 


15625 


And ſo many dots as happen, ſomany places will 
the root condit of, which, in this example, are 
two. 


24ly. Drawing a crooked line on the right hand 
of your number, as in diviſion, ſet down as a quo- 
tient the root of your firſt ſingle cube, which, in 
this example, is 2. "2 

zaly. Placing 8, the cube of 2. the root found, 
under 15 the firſt ſingle cube, ſubſtract, and to the 
remainder 7 bring down 625 the next ſingle cube, 
and it will make 7625, which call a Reſolvend- 


See the work: 
1562502 
8 


— — — 


4thly. Draw 'a line under the reſolvend, and 
tripling the ſquare of the root 2, ſer the ſaid triple 
ſquare, (viz. 12) under the reſolvend; ſo that 
units in the ſaid triple ſquare, may ſtand under the 
place of hundreds in the reſolvend. 


Fthly, 


—_— 


Tac) 
PaP9907 f ig 2007 v3, M idiot Te 
Fthly. Subſcribealfo the triple of the root 2 (vi 
6) ſo that units, in this, may ſtand under the place 
of tens in the reſfolvend.  ___ SES 


 Grbly. The triple ſquare of the root, and triple 

root, being plac'd as directed, draw a line under 
them, and add them together in the order they 
are plac d; the ſum 126 is a diviſor. 


7thly. Accompting all the reſolvend (except the 
place of units, (viz. 762) a dividend, ſeek how 
often the diviſor (126) is contain'd in it, and place 
the number of times (which is here F) in the 
quotient, | | 


-  $thly. Draw a line under the diviſor, and mul- 

tiplying the triple fquare (12) by g, the figure laſt 
plac'd in the quotient, ſet the produtt (60) to under 
the ſaid triple ſquare, that units may ſtand under 
units, and tens under tens. 3 | x 


9gthly. Squaring the figure (5) laſt plac'd in the 
quotient, multiply its ſquare (viz. 25) by the triple 
root (6), and place the product (150) ſo that units, 
in this, may ſtand under units in the ſaid triple 
number. | 


10thly. Subſcribe the cube of 0 the figure laſt 
plac'd in the quotient, which will be 125; ſo that 
tens in this may ſtand under units in the former 
product. | 


Ih. Then drawing a line, add the three num - 
bers laſt pJac'd together, and ſubſtya@ing the ſum 
7625, (which is call'd the ablatitium) from the re- 
ſolvend, ſer down the remainder (if any) in order 
underneath, as in common ſubſtraction. 


_ 


1¹⁰ 


See the work: 


| x" 150 5027 — 8 1 
1 he Cube of 2. 3 
7625 Reſolvend. 
12 triple Square of 2. 
6 triple of the Root 2. 
126 Diviſor. 
— 8 
60 triple Square x 5i 
150 triple Root x X 5. 
125 Cube of x. 


— — ts. lad 4 at 
762 Ablati tis. 
i — 9 7601 ; - +» 1 3 A 
„ 6. + * is | * 


. | ' L ; | 9 9 0 
Vote, Tf the given number hath more places, the 
next ſingle cube miiſt be brought down to the Taft 
remainder, for a new reſolvend, and the work of 
the qrh, Fth, 6th, th, 8th, gth, roth, and rrth 
rules, muſt be repeated as often as you ſo form a 
mew reſolyend. | 4 | 


Note alſo, If the ablatitium is greater than the re- 
ſolvend, the work is falſe, and muſt be reQify'd by 
placing a leſſer figure in the quotient. | 


To account for theſe rules of extracting the cube 


root, we muſt again make ufe of a figure with lite- 
ral references, as follows : 


, — 
„ * M 4 1 . < 7 9 — SD” 
. 4 23 4 ö lab. — * * — 
* 4 ' +4 . 
x 2x wail nn ot B C 
* 
9 33 


71 IJ 


From whence it appears, That if the root A. B. 
of the cube 4. D. de augmented by the magnitude 
B. C. the cube is thereby enlarged by the addition 
of ſeven parallelepipedes, * viz. 1#, The little 
=_ G. _ _ is => line B. % — 
three parallelepipedes mark d I. X. E. which have 
the ſquare es root A. B. for baſe, and the line 

B. C. for height. 24: The three parallelepipedes 
.mark'd F. H. L. which have the ſquare of the line 
B. C. for baſe, and the root A. B. for height. 

In the operation therefore of the foregoing exam- 
ple, 15625 being divided into ſingle cubes, it ap- 
pears that the root will conſiſt of two places: The 
"neareſt root then of the firſt cube 15, wiz. 2, being 
Per in the quotient, where its value wil) be 20, 

rom the place it ſtands in, and its cube 8ooo ſub- 
ſtrated from the given number 15625, the te- 
mainder 7625 will be equal to the ſeven parallele- 
pipedes G. J. X. E. F. H. L. the baſes of * 

4 6 4 » ww 1 


— 


* Parallelepipedes is a Geometrical Term, ſignifying regular 
Figures, whoſe oppoſite Sides and Angles are equal. 


a — Oo $i 


> oe Ot > 0 


wu EE ] . _ X32: wa 
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which, wiz. I. K. E. being the ſquare of the root 
A. B. three times the ſquare of 20, wiz. 1200 is 


ſer down under the ſaid re er, or reſolvend 
alſo three more of the ſaid parallelepipedes, viz. 
F. HL having their . robt, 
three times 20, wisi 60, the ſum of the three 
heights; is added to the ſaid 1200, che ſum of the 
baſes of the other three, for a diviſor; by which; 
dividing the reſolvend, the number of times it 
goes, viz. 5, is the height of the three parallele- 
pipedes 7. K. E. and the root oß the ſquare of the 
bales of the other. three parallelepipedes F. H. L. 
and alſo the root or ſide of the parallelepipedon, or 
little cube G. multiply therefore 1200 by 5, for the 
whole contents of the parallelepipedes J. K. E. viz. 
6000; and ſquaring the ſaid 5 for the bales of the 
three parallelepipedes F. H. L. multiply their three 
heights 60, by — ſaĩd. ſquare of their baſes, the 
2 is 1500, their whole contents; under which 
etting down alſo the cube of f, viz. 125, for the 
content of the parallelepipedon G. the ſum of theſe 
three numbers I find, to be juſt 7652, exactly equal 
to the reſolvend; which ſhews the number given 
to be a perfect cube, whole root is exactly 25. 


To make all more plain, ſee the work at length, 
with the vacant places fill d with cyphers. 


55 | 1 928 222 13 vi 4 NET WP 230 rr 

"on 15625 9 ů—v—5— 20 

8000 Cube A. D. 7 » | 2 8 Ty A 
7625 Remaiuder or Reſoluend 25 Root. 


1200 Baſes of Parallelepipedes I. K E. 
60 Height of Parallele pides F. H. L. » 


1260 Diviſor. 
6000 Content of Parallel:pipedes I. K. E. 


1500 Content of Parallelepipedes F. H. L. 
#125 Cuntent of Parallelepipedon G. 


7625 Total or Ablatitium, 
2 a PROOR 
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4 


» 226491 {lis 4 
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again by the root, adding the remainder, i * 
be any, to the laſt prod ; Thus, f 


jo #34 25 the Ri 
nee . 


, 
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, Fg =; . 
WES j 1 + h 31 : 4 
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rs . 15645 
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"To find the feli part i 4. root, 


"= 


Add to the number given, fo man y enaries 6f 
eyphers, as you would have places of decimal parts 
in the root, and nga Foreſters — 
* ſuppoſe 865635 ver __ wen 
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— MAblatitium, 


e 34d. Reſolvend. 
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— Diouiſor. | 
N 4b. Reſolvend. 


fv * „An 2 a r\ A 
' Diviſers ? 
* N 4 
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N * 942 2 Iz 200 
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464 Ablatitium. 
1 536 Remainder. 
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it muſt be reduc] 


2286 J 

In this example, ther three ternaries of 
<yphers, the 3 decimal places. 

Note, The diviſor going no times, in the third 

reſolyend, the ſame figures are mmediktely brought 

down again, and with a — — 1 eyphers 

_ the wu reſolve 
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To 1 the Cube * of 2 Vulgar Fractlon. 


The cube root of gar fraction is found after 
the ſame manner as the ſquare foot, v/t. by finding 
the root of the numerator given, for a new nume- 
rator, and the root of the de minator given, for 
a new 7 

Alſo if the vu ber fraction be incommenſurable, 

to a decimal, as directed in the 
ſquare root, and then PRs | 
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